
StWXfcM 



$2.95 



USA 





MOO JO 



Also: 








68000 




"1 


6B000 User Rotes 
ITlustang-020 Upda 

| 6B09 

Flex User Rotes 

C User notes p 

0S-9 User Rotes 

Basic OS-g p. 

Doing Winchesters - 5" 


p. 19 
te p. 24 

1 
p.B 
.9 
p.17 
14 
Drives on DU1HF2 



VOLUME VIM ISSUE II • Devoted to the 68XX user • February 1986 

"Small computers Doing Big Things" 



X t iC o 

»- « 30 O 

• o 

CO * 

t/i * 2 M 

—I •" (V 

□ CD O 

2 Cj 7 > 

n v 



-i Cj 






<jj 



-«u» 



- 



£***£, 



! 



3E 



I'VMAl 




12810 1 



02 



\ 



Only Microware's OS-9 

Operating System Covers 

the Entire 68000 Spectrum 




ROM -BASED 
CONTROL 
SYSTEMS 



FLOPPY- DISK BASED 

PEftSOMAl 

COMPUTERS 



DtSK-BASID 

INDUSTRIAL 

SYSTEMS 



SM All SCALE 

TIMESHARING 

SV5TEMS 



URGE SCALE 

TIMESHARING 

SYSTEMS 



HANDHELD 
COMPUTERS 



HARDWARE SOFTWARE 
DEVELOPMENT SYSTEMS 



SINGLE USER 
MULTITASKING SYSTEMS 



MEDIUM-SCALE 
IIMESHARIKG SYSTEMS 



SMALL SYSTEMS 



LARGE SYSTEMS 



Is complicated software and expensive hardware 
keeping you back from Unix? Look into OS-9 the 
operating system from Microwan? that gives 68000 systems 
a Unix-style environment with much less overhead and 
complexity. 

OS-9 is versatile, inexpensive, and delive s outstanding 
performance on any size system. The OS-9 executive is 
much smaller and far more ef- 
ficient than Unix because it's 
written in fast, compact as- 
sembly language, making it 
ideal tor critical teal lime ap- 
plications. OS 9 can run on 
a broad range of 8 to 32 bit 
systems based on the 68000 
or 6809 family MPUs from 
ROM-based industrial con- 
trollers up to laige multiuser 
systems. 

OS-9S OUTSTANDING 

C COMPILER IS 
YOUR BRIDGE TO UNIX 

Mkroware's C compiler lech 
nology is another OS-9 advantage. The compiler produces 
extremely fast, compact, and ROMable code. You can easily 
develop anil port system or application software back and 
forth to standard Unix systems. Cross-compiler veisions for 



VAX and PDP- 1 1 make cooidinated Unix/OS-9 software 

development a pleasure. 

SUPPORT FOR MODULAR SOF1WARE 
- AN OS-9 EXCLUSIVE 
Comprehensive support for modular software puts OS-9 

a generation ahead of other operating systems. It multiplies 

programmer productivity ana memory efficiency. Applica- 
tion software can be built 
from individually testable 
software modules including 
standard "library" modules. 
The modular structure lets 
you customize and lecon- 
tigureOS-9 for specific hard- 
ware easily and quickly. 

A SYSTEM WITH 

A PROVEN 
TRACK RECORD 

Once an underground 
classic, OS-9 is now a solid 
hit. Since 1980 OS-9 has 
been ported to over a hun 



Key OS-9 Features At A Glance 
Compact (16K) ROMable executive written In assembly 
language 

User "shell" and complete utility sat written in C 
C -source code level compatibility with Unix 
Full Multitasking/multiuser capabilities 
Modular design - extremely easy to adapt, modify, or 
expand 

Unix-type tree structured file system 
Rugged "ciash-pioof" file structure with record locking 
Works well with floppy disk or RDM-based systems 
Uses hardware or software memory management 
High peiformance C, Pascal, Basic and Cobol compilers 



dred 6809 and 68000 
systems under license to some of the biggest names in the 
business. OS-9 has been imbedded in numerous consumer, 
industrial, and OEM products, and is supported by many 
independent software suppliers. 
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GmX 68020 DEVELOPMENT SYSTEM 

A Multi-user, Multi-tasking software development system for use with all 68000 family processors. 




HARDWARE FEATURES 



• The GMX-020 CPU board has: the MC68020 32-bit processor, a 4K 
Byte no wait-state Instruction cache, high-speed MMU, and a full- 
featured hardware time of day clock/calendar with battery back- 
up. It also provides for an optional 68881 floating point co- 
processor. 

• 1 Megabyte of high speed static RAM. 

• Intelligent Serial and Parallel I/O Processor boards significantly 
reduce system overhead by handling routine I/O functions. This 
frees up the host CPU for running user programs. The result is a 
speed up of system performance and allows all terminals to run at 
up to 19.2K baud. 

• The system hardware will support up to 39 terminals. 

• Powered by a constant voltage ferro- resonant power supply that in- 
sures proper system operation under adverse AC power Input condi- 
tions. 

• DMA hard disk interface and DMA double density floppy disk con- 
troller are used for data transfers at full bus speed. The DMA hard 
disk drive controller provides automatic 22-bit burst data error 
detection and 11 -bit burst error correction. 

• A selection of hard disk drives with capacities from 19 to 85 
Megabytes, removeable pack hard disk drives, streaming tape 
drives, and floppy disk drives Is available. 

UNIX it I UUMflU/t 11 A I « I 

ADA if I lr»atmifk of thfl U S Gouwnmtfll 

unftfx ts i iraawa'ti a TgcMiui Sysuira Comuiumj. Inc. 

GHX KW SIMIX He tmtaflBTkJ ol GUI lot 



SOFTWARE FEATURES: 

The UniFLEX VM Operating System is a demand-paged, virtual 
memory operating system written in 68020 Assembler code for com- 
pactness and efficiency. Any UniFLEX system will run faster than a 
comparable system written in a higher level language. This is impor- 
tant In such areas as context switching, disk I/O, and system call 
handling. Other features include: 
• compact, efficient Kernel and modules allows handling more users 

more effectively than UNIX systems, using much less disk space. 

UNIX system V compatibility at the C source code level. 

C Compiler optimized In 68020 code (optional). 

Record locking for shared files. 

Users can share programs in memory. 

Modeled after UNIX systems, with similar commands. 

System accounting facilities. 

Sequential and random file access. 

Maximum record size limited only by the disk size. 

Multiple Level Directories. 

Up to 4 Megabytes of Virtual Memory per user. 

Optional Languages available are: C, BASIC, COBOL, FORTRAN, 
LISP, PROLOG, SCULPTOR, and ASSEMBLER. In development are 
ADA, PASCAL, and FORTH. 

Included with the UniFLEX Operating System are a Utilities package, 
editor, relocating assembler, linking loader, and printer spooler. Op- 
tions inlcude a fast floating point package, library generator, and a 
sort- merge package. 

The GMX version of the MOTOROLA 020 BUG Is included with the 
system. 



GIMIX, Inc., a Chicago based microcomputer company established in 1975. has produced state of the art microcomputer systems based on Motorola 6800 and 
6809 microprocessors. GIMIX systems are in use in Industry,, Hospitals, Universities, Research Organiations, and by Software Developers. GIMIX was awarded 
•he prestigious President's "E" Certificate for Exports in 3984. 



Gimix 
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prepared using ihe lollowing furnished Hard'Sofl- 
ware: 

COMPUTERS - HARDWARE 
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Send All Correspondence To: 

Computer Publishing Center 

68* Micro Journal 

5900 Cassandra Smith Rd. 

Hlxson, TN 37343 

Phone (615) 842-4600 or Telex 5 106006630 

Copyrighted 1985 by Computer Publishing Inc. 

68' Micro Journal is published 12 times a year by Computer 
Publishing Inc. SeconO Class Postage Paid ISSN 0194-5025 at 
Hlxson, TN and additional entries. Postmaster: send form 3597 to 
68' Micro Journal. POB 849 Hixson. TN 37343. 

Subscription Rates 

1 Year $24.50 U.S.A., Canada & Mexico Add $9.50 a Year. Other 
Foreign Add $12 a Year for Surface, Airmail Add $48 a Year. 
Must be in U.S. currency!! 

Items or Articles For Publication 

Articles submitted for publication should include authors name, 
address, telephone number and date. Articles should be on 
either 5 or 8 Inch disk in STYLOGRAPH oi TSC Editor format 
with 3.5 Inch column width. All disks will be returned. Articles 
submitted on paper should be 4.5 Inches In width (Including 
Source Listings) for proper reductions. Please Use A Dark Rib- 
bon It No Blue Ink! I! Single space on 8x11 bond or better grade 
paper. No hand written articles accepted. Disks should be in 
FLEX2 6800 or FLEX9 6809 any version or OS-9 any version. 

The following TSC Text Processor commands ONLY should 
be used: .sp space, .pp paragraph, .fl till and .nf no fill. Also 
please do not format within the text with multiple spaces. We 
will enter the rest at lime of editing. 

All STYLOGRAPH commands are acceptable except ,pg page 
command. We print edited text files in continous text form. 

Letters To The Editor 

All letters to the editor should comply with the above require- 
ments and must be signed. Letters of "gripes" as well as 
"praise" are solicited. We reserve the right to reject any submis- 
sion for lack of "good taste" and we reserve the right to define 
"good taste 

Advertising Rates 

Commercial advertisers please contact 68' Micro Journal adver- 
tising department for current rate sheet and requirements. 

Classified Advertising 

All classified ads must be non-commercial. Minimum of $9.50 for 
first 20 words and .45 per word after 20. All classifieds must be 
paid In advance. No classified ads accepted over the phone. 
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OS-9" 
User Notes 



By: Peter Dibble 

The publishers of 68' Micro Journal ire proud Co make 

available Che publication of Peter Dibbles 

0S9 USEI ■OTIS 

Information for to* BECUNER Co the PRO, 
Icgular or CoCo 0S9 

Oalng OS9 

HELP, KINTS, PROBLEMS, REVIEWS, SDCCESTIONS, COMPLAINTS, 

0S9 STANDARDS, Generating a New Bootstrap, Building a 

new System Disk, 0S9 Users Croup, etc. 

Program Interfacing to 0S9 
DEVICE DESCRIPTORS, DIRECTORIES, "FORKS", PROTECTION, 
"SUSPEND STATE", "PIPES", •INPUT/OUTPUT SYSTEM", ecc- 

Prog rawing Languages 

Assembly language Programs and Interfacing; Basic09, C, 

Pascal, and Cobol reviews, programs, and uses; etc* 



Disks Include 
lo typing all the Source Listing! Is. Source Code and, 
where applicable, assenbled or compiled Operating 
Prograsja. The Source and Che Discussions in the 
Columns can be used "as Is", or as a "Starting Point" 
for developing your OWN more powerful Programs. 
Programs sometimes use multiple Languages such as a 
short Assembly Language Routine for reading a 
Directory, which Is then "piped" to a Baalc09 Routine 
for oucpuc formaccing, etc- 



BOOK $9.95 

Typeset -- w/ Source Listings 

(3-Kole Punched; 8 x II) 

Deluxe Binder SS-50 



All Source Listings on Disk 




1-8" SS, SD Disk 

2-5" SS, DD Dlaka - - 



S14.95 
$24.9} 



Shipping & Handling; $3. SO per Cook. $2. SO per Disk set 

* All Currency in U.S. Onllars 

Foreign Orders Add $4, SO S/K (Surface) 

or $7.00 S/K (Air Mall) 

If paying by check - Please allow 4-6 weeks delivery 



FLEX™ 
USER NOTES 

By: Ronald Anderson 

The publishers of 68 MICRO JOURNAL are proud to 
ke available the publication of Ron Anderson's PLCI 
ER MOTES, In book form. This populsr monthly column 
has t-een a regular feature in 68' MICRO JOURNAL SINCE 
1979- It has earned the respect of thousands of 
68 MICRO JOURNAL readers over the years. In fact, 
n's column hss been described as the 'Bible' for 68XX 
users, by some of the world's leadlnR microprocessor 
professionals. The most needed and popular 68XX book 
available. Over the years Ron's column has been one of 
the most popular In 68 MICRO JOURNAL. And of course 
68 MICRO JOURNAL is the moac popular 68XX magailne 
published. 

Lisced below are a few of the TEXT files included In the 
book and on diskette. 

All TEXT files in ihe bOOK are on the disks 

LOGO CI File load program lo ollsel memory — ASM PIC 

MEMOVE CI Memoiy move program — ASM PIC 

DUMP C1 Pnnler dump program — uses LOGO — ASM PIC 

SUBTEST CI Simulahon ol 6800 code lo 6809. stow differences — ASM 

TERMEM C2 Modem input to disk (or other port input lo dtsk) — ASM 

M C2 Output a tile to modem lor another port) — ASM 

PRINT C3 Parallel (enhanced) printer driver — ASM 

MODEM C2 TTL output to CRT and modem lor other port) — ASM 

SCIPKG CI ScientiliC math routines — PASCAL 

U C4 Mini-monitor, disk resident, many useful lunctions — ASM 

PRINT C4 Parallel printer driver, without PFLAG — ASM 

SET CS Set pnnler modes — ASM 

SETBASt C5 Set printer modes — A-BASIC 

NOTE: -CI, -C2, etc. "Chapter 1, Chapter 2, etc. 

••Over 30 TEXT flies Included is ASM (assembler )-PASCAL- 
P1C (position independent code) TSC BASIC-C, ecc. 

Foreign Orders Add $4.50 S H 
Soflcover — Large Format 

Book only: $7.95 + $2.50 S H 

With disk: 5" $20.90 + $2.50 S H 

With disk: 8" $22.90 + $2.50 S/H 



Continually Updated In 68 Micro journal Monthly 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



FLEX is a trademark of Technical Systems Consultants 
"0S9 Is a trademark of Mlcroware and Motorola 
"68' Micro Journal Is a trademark of Computer Publishing Inc. 
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MDSTANC-020 System Prices 

Effective Novenber 1985 

Mutteng-020 SBC. wired 4 tested with 4 0825 
Serial ports pre-wlred, ready to Install with 
your cabinet, F/S, CRT and drlvea $2750.00 

H020 Cabinet and 7/S. for Huatang-020, less 
csbles $269.95 

M020 Csblaa, dual floppy or Winchester, specify 
which - floppy or Winchester $19.95 

H020PC Floppy cabinet and P/S, holds and powera 
2 thln-Une floppies $79.95 

BO 20? Floppy, 80 track. DO/OS $269.95 

OS-9, SPSCIAL Musteng-020 version $150.00 

MC6888 IF/? co-processor $195.00 

10 Megabyte Winchester $695.00 

20 Megabyte Winchester $895.00 

Wacbester Controller (Xebec- ) $395.00 

Note: for orders of complete systeaa (Muataos* - 
020, cabinet 6 P/S, disk drlvea and OS-9, 
deduct 51 from total package. (Halted claw 
offer) Sea opposite page. 

«" Special wlocbcater notice »• 

The Muetsng-020 device descriptors will allow 
you to uae practically AMT wlncheater drive 
aupported by XEBEC cont roJlera . 



Include: $3,50 SBC, cablea only S/H. Cabinets 
Include S7.50 S/H. Complete Systen Include 
$20.00. All checks suit be In USA funds. 
Oversees specify shipping Inatructlona snd 
sufficient funds. 




He Proudly Announce the MUSTAHG-020 Super SBC 

"The one wtth the REAL KICK!" 

Only from DATA-C0MP 



This Is the NCC, world beater GMX SBC, In a super 
configuration. Data-Comp has mated It to a 
power plus power supply/ stylish cabinet and your 
choice of floppy and/or hard disk drives. 
Available In several different configurations, (l) 
single board. (2) single board and regulators for 
your cabinet or mainframe and power supply. (3) 
single board - power supply and cabinet - your 
disk drives. (A) single board - power 
supply/cabinet - our drives configured to your 
specs, and ready to run. 0S9 68K. will be 
available as well as several other popular 
operating systems. Also all the popular 0S9 68K 
software and Motorola 020-BUG will be available 
at a very reasonable price. 



Note: We will include the Motorola 020-BUG at no 
additional charge. This item alone sells for 
$500.00. This allows direct coding of 68020 
advanced codes. 020-BUG is required for our 
version of 0S9. Please bear in mind, this system 
is the one others are compared to. 

This system is the state-of-the-art star-ship. 
It runs rings around any other 68XXX SBC, and 
most mainframes. The speed and expanded RAM 
make this the "best buy" by a far stretchl A 
true multi-user, multi-tasking computer. So far 
advanced that even the experts don't call it a 
micro. Compared to the others, it isn't even a 
"horse race." And the price is certainly right. 
You can bet on this one! 

So, will it be Turtle or Thoroughbred? 



o 



Dealer & Quantity 
Discounts Available 



§)te 



Mustarig-020 is trademark of Data-Comp-CPI 



DATA-COMP 

5900 Cassandra Smith Rd 
Hixson. TN 37343 




» 




SHIPPING 

USA ADD 2* 

1 ORFI6N ADD SX 

PIIN. 12. SO 


(615)842-4600 

Few U> daring 

telex 5106006630 
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Mustang 020 Features 

12. S MHi HC68020 Full )2-tlt -Ids petti Processor 

- 32-blt Hid* noa-ault Iplased dsts & sddress buses 

- On-chip Instruction each* 

- Object-coda compatible vlth earlier K6800G family 

processors (63000/68003/68010) 

- Enhanced Instruction aat - Coproccaaor Interface 
Optional 68881 Floating point Coprocessor (12. 5 KH») 

- 01 race e*:tt?asion of 68010 lait ruction aat 

- full aupport of DOUt P75*, draft 10.0 

- Transcendent ale and at tier Mth function* 

2 HtBabn** of UN 1512K ■ 32-blt orffanlait lon> 
Up to 2561: bytaa of KPtOH (641 X 32-blts) 

- t.c* four 2764. 27128, 27256. or 27511 SPROHs 

4 Asjmchronous ictUl 1/0 porta (2 K HC68681 DUAST) 

- Software prograeaabla baud rates to 19. It 
* Standard *S-232 Interface 

- Opt lone I networV Interface on one part 
Suffered 8-blt Parallel 1/0 Pore (1/2 HC68230) 

- Cent rOnles-type parallel printer plnout 

- Hay mlmo be ueed a* parallel Input port 
■hpaanlon Coouector for Additional 1/0 Devices 

- 16-blt data path 

- 2)6 byte address apace 

- 2 Interrupt Inputs 

- Clock and Control Signal*; 
Tiaw-of-Doy Qock /Ceieed a r w/ battery backup 
Controller Tor up to Two * 1/4" Floppy Disk Drives 

- Single or double sided 

- Single or double density 

- 48 or 96 tracks per inch (40/80 Track) 
Mount" Directly to s Standerd 5 1/4" Disk Drive 
SASI Interface for Intelligent Herd OisV Centre lara 
Ptograaauble Periodic Interrupt Generator 

- Por tl.se-ei.elng and real-das sppllcatlona 

- Interrupt rates froa atcroaecoida to seconds 

- HlcMr Accurate tlMbaae (S PPM) 

i-blt aenae switch, readable by the preceaaor 
Hardware single-stsp capability 



And ftany otiwr advanced featurea not found on other systsas 
priced ouch high* r . 



KUSTANG-Q20 Benclumarka ** 
Tlcc Sccoada 



32 blc 


Kef later 


at. Leap 


Ixjax loop 


9.7 


No Xeglatere 


7.2 


4.3 


3.6 


3.2 


S.I 


3.2 


is.o 


9.0 


6.5 


4.0 


X 2.2 


0.88 


J. 8 


1.22 



Type Syate. 



I>X AT 7300 Xenix Sre 3 

AT4T 7300 DNIX PC 68010 

DEC VAX 11/780 UNtX Berkley 4.2 

SEC VAX 11/750 - " 

68008 OSS 68K 8 Hbr 

68000 " " 10 Mbx 

MUSTAHC-020 68020 HC6888I OSS 16 Mix 

MUSTANC-020 68020 HC6888I VNIF1.KX 



•' 1-oop: Heln() 
I 

register long 1; 

for (1-OJ J < 999999! e+l)S 

1 

ZstlaMted NIPS - HUSTAHC-020 - 2.5 KIFS 
Motorola Specs : Buret up to 7 8 MPS - 16 Hht 

Hole: The standard XVSTANG-020 la oou available eltb the TSC 
UolPLgl Syatce. TSC softwsre la uptl.lzed lor trte 
68020 and MC6888] Co-f roctaeor . Thle Include! t lir TSC 'C 
co.pl Icr and other software. Speeds ere greatly eohaeced! 



(615)842-4600 

Telex 5106006630 



DHTfl-COmP 








Huatang-020 Software 


OS-9 




OS-9 


$550.00 
,3 0.0 
.400.00 
04 0.00 
.4 O.OO 
.900.0* 




Pascal Coapiler. 
OHM, ASOPT- PASCAL 
SCULPTOR* - ...... 






UolPUCX 






5450.00 
,1511.00 
.200.00 
.300.00 
.350.00 
.750.00 
.450.00 
..•Cell 


BASlC/PreCosipHer 


C0ML 

SCVLPTUS* 


■ tfeur It earn 
pr tees/del I very dates 
change , 


subject Co 


SCULPTOR* . . We are USA dlnt- 
rlbucors for SCUl-FTOR* . Csll or 
write for site license or 
■u It I pic discounts . 


Csll for additional I 
New Software be 
Monthly 1 


nf arwt Ion. 
i rig added 







For a limited time we will offer $100 
Trade-in on ijour old Q — BHOOQ or 
60000 SBC, must be working properly 
and complete with all software and 
cables. Call for mors information! 



Standard Systems 
mUSTHnG-020 Prices (Ilov 13.1985) flat 



1 1 5" 80 Irk. Floppy 
Ho Winchester 



Winchester 4 
1 Floppy 



020 Board $2750.00 

Cabinet 269. 9 5 

5"-80 trk Ploppy(2) 539.90 
floppy cable 39.95 

OS-* 681 350.00 



Total Syatea 
Lea. 5Z 



S/H DPS 
Total 



$3949.80 
-197.49 

$3752.31 
20.00 

$3772.31 



(1) 



Winchester cable 

Winchester controller 
10 NegByte Winchester 

Total System 
Less SZ 



S/B DPS 
Total 



68881 Co-Processor 

UolPLKX 

leaa $350.00 (OS-9) 



Add $495.00 

$450.00 

Add $100.00 



With 20 HegByte 
Winchester add: 



$2750.00 
269.95 
269.95 

39.95 
350.00 

39.95 
395.00 
695.00 

$4809.80 
-240.49 

$4569.31 
20.00 

$4589.31 



200.00 



$4789.31 



Price* end Specifications subject to change. 
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FLEX 

User Notes 



Ronald la. Anderson 
)5*0 Sturbridge Court 
Ann Arbor. Ki A810t> 

BUCS, BUGS. BUCS 

What a month (or two), I've been Involved, no, 
surrounded by programs with bugs to find and eliminate. 
I've Just finished PAT, the editor and my first teat users 
at first reported a number of bugs that have been 
stamped out. A few more reports are coming In and 1 
still have a few bugs that have been reported by only one 
user. Whether the problem is one of understanding of the 
manual or with the software in a particular hardware 
system configuration environment, it makes no difference. 
The problems must be tracked down and eliminated. I must 
admit to being happy that those bugs hsve trailed off 
into a now-and-then status, because Just about the time 
that happened, a large program on a machine at work was 
needed, snd two of us have been busily debugging for a 
solid two weeks now. Of course the writing of the 
program (actually two, since the ayatem uses two 6B09 
processors) wss the first hurdle. One processor has 
sround 22K of PU/9 code and the other about UK. Finally 
today, we reached the point of the "fun". That 1», where 
moat everything works fine, but there ia atlll some 
"clean-up" to do. 

Aa If that were not enough to keep me busy, we hsve a 
new exchange student (high school) who ia having trouble 
with Algebra, moatly because of the difficulty In 
understanding English, though he speaks English quite 
well. Fortunately, Algebra is one of my stronger 
subjects, and I have been able to help, illustrate, do 
step-by-step examples, and explain 6 different ways until 
finally there is understanding. 

About the time the big project hit at work, 1 finally 
had aone hardware in my hands to complete a coneultlng 
project that had been stalled all aummer, I an also in 
the middle of that debug, though at this point, I am alao 
nearly done with that. 1 have about 30 lines of 
particularly knotty code to finish, and a little bit of 
analog circuit design fine tuning to accoapliah, and that 
project will be done. 

1 wee Just adding up the code (all. Incidentally in 
PL/9). PAT is about L6.5K at the moment. The work 
project, aa 1 said, 22K, and the consulting Job sbout 7K. 
In terse of source listing, I suppose the three totsl 90 
psges or so (excluding the library routines thst sre 
pretty well standard). Thanks, Ulndrush snd Crshsm 
Trott, for PL/9. Had 1 to do all these projects in 
Assembler in the short time thst they hsve been done, I 
would probsbly hsve finished only the smallest of them by 
now. 

Reader Responses 

I continue to get some further responses from readers, 
though snswers to ay sppesl of last June have tapered off 
to a amall dribble. One requeat that lntereeta me a 
great deal is for s discussion of "good programming 
prsctlce". I don't suppose there sre two "experts" who 
would sgree completely on the subject, but certainly 
nesrly sll sgree on one point) thst of writing programs 
modular ly. 



One nice feature of the more "modern" languages Is the 
"local variable". Pascsl, snd "C" In the stsndsrd 
lsngusge category, snd PL/9 snd Whlmslcsl in our little 
FLEX environment, sre sll lsngusges thst support this 
concept, I won't get into s complete discussion of the 
vsrlous "storage classes" in "C". (Bud Psss, take note 
that such s dlscueelon would mske sn interesting topic 
for s future column). Let me Just explain the usefulness 
of, snd the distinction between, Locsl snd Clobsl 
vsrlsbles. 

Standard BASIC permits only Clobsl vsrlsbles. Thst is, 
once s variable la used for something, it is available to 
any part of the program. Suppoee for a moment that I 
have used the variable RA in one psrt of s BASIC program 
to hold the RAdlus of s circle or sre. Lster I hsve s 
vsrlsble thst holde the RAtlo of two nuobere snd I forget 
thst I hsve slresdy used RA elsewhere, so I use RA here 
sgsln. BASIC doeen't complain at all, but at the end of 
the program the variable contains the value of RAtlo end 
the vslue of RAdlus hss been loet. If I print RA 
expecting to see the vslue of RAdlus snd I get the value 
of RAtlo, the results will be noneense. 

The "structured" lsngusges sllow you to define 
vsrlsbles ss CLOBAL, or existing everywhere in s progrsm, 
or se LOCAL, existing in only one section of s progrsm 
(resd "section" aa PROCEDURE in Psscsl or function In 
"C".) The best wsy to keep out of trouble in writing s 
large progrsm is to use ss meny LOCAL vsrlsbles ss 
poselbie snd ss few GLOBAL vsrlsbles ss possible. 
Suppose I am writing a PL/9 program and I "declare" a 
GLOBAL variable: 

CLOBAL 

BYTE CHAR; 

Now if I use CHAR to hold the vslue of s CHARacter In 
two different procedures of the progrsm, 1 might hsve 
some surprising results. Thst le, one procedure stores s 
vslue In CHAR, snd another routine changes that value. 
It ia the same aa the case sbove of using one vsrlsble 
for two different purpoeee in s BASIC progrsm. If 1 
declsre the chsrscter ss s LOCAL vsrlsble or ss s "formal 
parameter", it la used only in the procedure In which it 
Is declsred. It is "crested" when thst procedure is 
celled, snd destroyed when progrsm control returns from 
thst procedure. An example is worth s lot of words. 
Suppose 1 sm writing sn input snd output chsrscter 
procedure to be compatible with FLEX. 

PROCSDURX PUTCHARCBYTE CHAR); 
ACCA • CHAR; 

CALL SCD18; 
ENDPROC; 



PROCEDURE CETCHAR: BYTE CHAR; 

CALL $CD15; 

CHAR - ACCA; 
ENDPROC BYTE CHAR; 

Another lndlepenelble feature of modern compilers is 
thst of "pssslng parameters" to sub procedures (functions 
or proceduree) sad the ability to return values from such 
procedures or functions. Suppose I hsve s genersl 
.procedure to calculate the volume of a cylinder. I need 
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only the RADIUS and Che HEICHT as InpuC, and I will gee 
VOLUHE back. 1 would define Che procedure as: 

PROCEDURE VOLCYL(REAL RADIUS, HEICHT): REAL VOLUHE; 

VOLUHE -PI * RADIUS * RADIUS * HEICHT; 
ENDPROC REAL VOLUHE; 

The above example presupposes ChaC PI haa been defined 

as a real nuaber 3.14159263 I would use Che 

procedure in a program by using Che following statement: 

VOLUHE - VOLCYL(RAD, HIT); 

NoCe ChaC I don'C have Co use variables named RADIUS 
and HEICHT In Che line ChaC uses Che procedure I could 
Jusc ss well have said; 

VOLUHE - VOLCYLO.5.6.75); 

Chough 1C would be rather pointless Co use Che procedure 
Co calculate Che voluae of a cylinder whose dimensions are 
known and fixed aC Che Clme Che program Is written. 

You mlghc nodce Che similarity between Cheee 
"procedure or funcclon" calle and Che FUNCTION deflnlclon 
In BASIC. In fact, a funcclon call in Paecal, "C", PL/9 or 
Whlaslcal looks exaccly like a call Co one of Che 
"Intrinsic" functions in BASIC. If we define a funcclon 
SIN(REAL X); in PL/9 Co reCurn Che value calculated, Che 
call in Che program will look exaccly like Che call of Che 
lncrlnelc funcclon SIN in BASIC. Y - S1N(X);. The only 
difference is Che semi-colon ChaC terminates Che 
statement in Pascal, "C", or PL/9. 

The Items paeeed Co Che procedures are called 
Parameters. RAD, HT In one example and 1.5,6.75 in Che 
other, are parameters. NoCe ChaC if a procedure or 
funcclon reCurns a value, you can'C simply aay VOLCYL(X,Y). 
You muse CreaC Che call aa reCurnlng a value which muse 
be aligned by an assignment statement aa in 
Z-VOLCYL(X,Y); 

ReCurnlng Co our example of InpuC and ouCpuC 
characCer procedures, I ouCpuC a characCer by Che 
statement PUTCHAR(ch); Where "eh" stands for Che 
characCer I wane Co ouCpuC. I can use 7, which will ring 
Che "bell" on Che terminal, 'B, which will print a "a" on 
Che terminal, a symbolic constant defined prevloualy such 
as CR or LF, or Che value of a BYTE variable euch as CH. 
The variable CHAR exlscs only within Che procedure 
PUTCHAR (ChaC la Che variable named CHAR ChaC is Che 
"formal parameter" for ChaC procedure.) When I use Che 
scacemenc PUTCHAR(ch), Che value of "ch" le "puahed" on 
the machine stack end Che program Jumps Co Che 
"eubrouclne" PUTCHAR, which uees Che velue "passed Co It" 
on Che scack and outputs that character. 

I input a character by the statement VAR - GETCHAR;. 
VAR can be any byte variable whoee value I want to be set 
equal to a character input from the terminal. The 
PROCECURB GETCHAR has a LOCAL variable declared by the 
part of the PROCEDURE definition ": BYTE CHAR;". When 
the main program Jumps to the subroutine CETCHAR, there 
la apace made on the stack for the local variable, which 
la used to hold the value of the contents of the A 
Accumulator after calling the FLEX routine to get a 
character from the terminal in the A accumulator. The 
last line of the Procedure indicates that it le to return 
the value of CHAR to the calling program. In PL/9, a 
byte value la returned In ACCB. The compiler handles the 
code to allocate and deallocate the space on the stack 
for parametera passed to procedures and values returned. 

The point of all this le that I can uae the Identifier 
"CHAR" in two entirely different procedures, and the uses 
can not interfere with each other. Whatever GETCHAR 
puta Into lta CHAR variable can't Interfere with what 
PUTCHAR haa paased to it In its CHAR verlable. CETCHAR 
and PUTCHAR cannot possibly interfere with each other. 



I know this explanation has been sketchy and perhaps 
used some terms you are not familiar with, but perhaps 
you can see the possibilities. You use LOCAL variables 
wherever possible, and break your programs Into small 
"chunks" called PROCEDURES. If you are careful to pass 
your procedures the information they need aa input, and 
to return the results, your procedures can be 
"independent" of each other so that an error In one can't 
possibly cause a strange aymptom when you execute aome 
remote part of the program. If you use procedures thst 
are no larger than a page or so of code, they are not 
difficult to comprehend when you read them, and if you uae 
parameters properly, you can test procedures individually. 
In fact, when 1 write a program, I generally atart writing 
the procedures I know that I will need, snd I test each 
one with a "main program" thst eventually Is replaced with 
ay "real" main program after all the procedures sre 
tested. 

At work, 1 can uae procedures from previously written 
prograoe, and know that they will work together 
regardleaa of variable name conflicts within the locsl 
variables or parameter names. Some procedures become so 
standard that they are made part of a "library" package 
that can be included in our programs. The use of local 
variables in all procedures that are so standard as to 
become part of a library, makea it possible to put a 
program together with several different library files, 
with no chance of variable name conflicts or problems. 

One point that might not be obvious In all the above 
discussion, is that verlsbles that exist "temporarily" 
while a particular procedure is being executed, don't 
take up variable storage space on a permanent bests. 
Only CLOBAL variables have space reserved during the 
entire execution of the program. This reduces the 
amount of RAH required while running the program. The 
main reason to use local variables, and to pass 
parameters to proceduree, however, la not to eave RAM 
space, but to make use of well defined modules with well 
defined connections to the other parts of the program. I 
claim that a 5 page program In BASIC la about 25 times aa 
hard to debug as a 1 page program, while a 5 pege 
program In a structured language, conaistlng of 5 well 
defined procedures of a page each, is only 5 times aa 
hard to debug as a 1 page program. Each procedure can, 
in fact, be debugged aa a separate 1 page program. 

One point that la not obvious, la that In ooet of the 
structured languages, there nay be a Clobal variable of 
the same name as a Local one. In all cases, the local 
one takes precedence. That is If there is a Clobal 
variable COUNT and a local variable COUNT In a pertlcular 
procedure, a reference to COUNT within that procedure 
will be to the local variable. If another procedure does 
not have COUNT defined locally, a reference to COUNT In It 
will access the Clobal variable COUNT. This Is s very 
reasonable way to handle this situation, though now and 
then having a local and a global variable of the ease name 
can lead to confusion and ayeterloua bugs. 

How about some examplea of simple procedures? 

PROCEDURE ABS(REAL NUHBER); 

IF NUHBER <0 THEN NUHBER —NUHBER; 
ENDPROC REAL NUHBER; 

PROCEDURE COS(REAL ANCLE); 
ENDPROC REAL(SIN P1/2-ANGLE); 

PROCEDURE RAD_TO_DEC(RSAL RADIANS) : REAL DECREES; 

DEGREES - RADIANS * 180/ PI; 
ENDPROC REAL DECREES; 

You can "call" a procedure with a variable name, a 
constant, or an expreaelon aa the parameter". For 
example in the caae of RAD_T0__DEG above, you could say: 

ANCLE - SAC TO DEC(ATAN(Y/X)); 
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Thet statement would flrat divide Y by X, then find the 
angle whoae TANGENT la equal to the result of the 
division (In radians) and then convert the angle In 
radians to degrees and assign It to che variable ANCLE. 

Diak Drive Troubles 

I have a pair of Tendon 40 track double aided drlvea, 
and one had auddenly gone crazy. It would auddenly not 
be able to read a dlak at all. I would push the head 
around a little, teatlng for binding or the like, and It 
would auddenly work again. It finally went permanently 
bad, but one day 1 accidentally formatted a dlak on it and 
found the dlak to have formatted Just fine. 1 copied 
some files to it and then put the dlak In another drive 
which couldn't read It at all. B1NG0I The head waa 
getting out of alignment. After auapectlng that the 
"taut band" had gotten atretched somehow, I finally 
traced It down to a looae aetacrew on the taut band drum 
where It la clamped on the stepper motor shaft. 1 
tightened the aetacrew and realigned the head and the 
drive haa been working fine ever alnce. 

You read right, 1 realigned the head. How? Flrat of 
all lnaert a dlak made on a known good drive (maybe there 
le a fallacy there, better to use an alignment dlak). On 
the Tendon, there Is a whole section of the drive base 
casting that la aeparate from the reat. It la the part 
at the rear center thet holda the head stepper and head 
aupport rails. Loosen three alien head cap acrewa, one 
on the top rear, and two on the bottom near the large 
drive pulley, and the head alignment la adjustable via an 
of feet cam on the top rear. The cam haa a screw alot 
and looka like It could be a screw head. Rotating It 
cauaea It to force the smaller head stepper casting to 
move with respect to the larger one. Rotate It slightly 
In each direction until you find thet you can read the 
dlak. Try reading a long text file near the middle 
track. If you can't read It for a long time. Flex will 
give up re-trying and report an error. Just try to LIST 
it again and continue. You will find a aettlng at which 
the dlak can be read (if head alignment la the problem 
with the drive). 

Now find the llmlta of adjuatment where the drive falls 
to read the file. Approach the adjuatment In the aame 
direction of rotation of the adjusting acrew at all 
tinea. For example, you may find that the drive starts 
to read the file with the acrew alot at 9:00 and atope 
reading It with the slot pointing at 10:30> approaching 
both aattlnge by turning the acrew clockwise. Now Juat 
back the acrew around CCW and turn it clockwise carefully 
to 9:45 by your beat aatimate. Setter, make two marks on 
the caatlng with a pencil at the two llmlta of operation, 
and aet the adjustment midway between these two llmlta. 
Now lock the caatlng down with the three cap screws and 
check the drive. Format a dlak In It and copy a full dlak 
to It from a good drive. Now put the newly made dlak in 
the good drive and aee if you can read ail tracks. You 
might want to do the teat with a "ayatem dlak" ao you can 
see If you can boot with the dlak. II you can read all 
tracka of a dlak from a known good drive In the 
"repaired" one, and you can read all tracka of a diak 
written In the repaired one on a known good drive, you 
have auccaeded. 

Other drlvea adjust head alignment by loosening the 
acrewa that hold the atepper motor to the base caatlng. 
In thoaa unlta, the acrewe that hold the ateppr faaten It 
through alota In taba on the atepper. You align the 
head by rotetlng the atepper slightly. You can again 
mark a reference point on the end of one of the eara, and 
mark the llmlte at which It reada a track, and split the 
difference. My philosophy la that If It doean't work 
anywey, I an oot going to sake It much worse by trying to 
fix It. If I am not successful, 1 can always bring it to 
a repair facility. 



Though the problem with my drive turned out to be a 
looae acraw, 1 at flrat suspected that the taut band had 
slipped on the rivet that faatena It to the head aaaembly 
at one end. The band waa a little puckered around the 
rivet, and I put aome 5 minute epoxy around the rivet 
head and under the band at the rivet. 

t note that FLEX 2.8:3 goea through a sequence when 
It haa dlak read errora. it la pretty smart In that when 
you put a single denalty or single aided dlak In the drive 
(or a 40 track disk In an 80 track drive) FLEX finds the 
right combination of aldea, tracka, and denalty, and can 
read the dlak after a few tries. Lf you have 40 track 
drlvea, you may note that FLEX tries to step 80 tracks aa 
one of the teata. That meana that the head ie atepped 
to lta travel limit, and then beat agalnat that limit for 
another 40 atepa. (The atepper motor atalla, but the 
head aaaembly la driven Into the atop with aome 
significant force for each atep). I think this aggravatea 
the altuatlon of anything being looae In the head 
positioning components of the drive. Of course lf you 
have B0 track drlvea, It doean't happen. If you do take 
your drive to a repair ahop, tiy to find one where there 
is aome reason to believe that the peraon who la going to 
do the work la competent, or your drive will end up going 
back to the manufacturer, poaalbly for many months. 

Time and Date 

A reader wrote and aaked for a column devoted to how 
to Interface a clock calendar board to FLEX ao that FLEX 
can read the date from the calendar chip rather than aak 
the uaer for It on boot. 1 have two systems running in 
that mode with two different FLEX veralona, and I ceo aay 
from experience that It la no snail trick to accompllah 
the Job, particularly alnce no two clock chlpa uae the 
aame format or method of reading the date, and no two 
vereiona of FLEX have the code that must be patched In 
the aame place. What 1 can and will do, la publish my 
code for a particular chip and FLEX 2.7:3. The code will 
work with fairly simple modifications with another FLEX, 
and the chip specific code will be a good pattern for 
another chip. 

lf you want to get a head atart, let me give you aome 
code to look for. Flrat boot FLEX and then hit your 
aye tern RESET button. Now uae SBUG-E EXAMINE command E 
to look at memory. FLEX COLDStart la a Jump at $CD00, 
ao flrat E CoOO-CDFF. The code at CD00 will be 7E NN NN 
where the four hex digits NNNN represent an addraaa 
where the warmatart code begins. Now Jot that address 
down and go through FLEX looking for the text string 
DATE MM/DD/YY. Note the address of the start of the 
string. Somewhere In the COLDStart code you will find 
the code to load X with the address of that atrlng and 
JSR or LBSR PSTRNG. PSTRNC la at SCD1E. If you can 
locate that point, half the battle la over. If I have 
loat you already, batter find someone else to do the Job 
for you. A almple dlaaaaembler and / or the Motorola 
6809 "Reference Card" will be of much help In deciphering 
the instructions In FLEX. When you trace the COLDStart 
code, follow the program flow from the JUMP lnetructlon 
at $CD00. If you come to a JUMP or BRA or LBRA 
lnetructlon, follow to lta destination and continue. If 
you come to a BSR or LBSR, go and trace through the 
aubroutlne and continue after the BSR Instruction after 
going through the aubroutlne. The FLEX Advanced 
Programmar'a Guide will be of much help In finding out 
what soma of the subroutines ere. 

Well, like the old Saturday afternoon Serial Movie, I 
am going to leave you hanging thla time. Next time wa 
will look at the patchea to FLEX and how to Implement 
them. TSC aaya FLEX la not Patchable. They mean that 
you can't append e patch to the FLEX. SYS file and have it 
overlay areae of FLEX. You can, however, patch FLEX by 
more devloua meana auch aa ualng the PIX utility to 
chenge bytea on the dlak directly. 
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Readers have been providing C programs for publication 
and I have collected aeveral useful C programs and 
aubroutlnea, but the apace for publication haa been 
Halted. Thle chapter preeenta aeveral of theae 
prograna and functlone, which hopefully will be useful 
and will Illustrate the uae of the C language. Whenever 
the local C bulletin board la up, 1 will put the atrlng 
library and other prograna on It. 

DATE PACKACE 

Conversion of date foraats haa always been complex, 
partially due to the hletorlcel Interference with the 
calendar and partially due to the complicated 
relationships between the seasona and the solsr and 
lunar days. The functions provided below ssslst In the 
conversion of date foraats, and In euch determinations 
ae the nuaber of days between two datea, the date a 
nuaber of daya after another date, the day of the week 
of a date, etc. 



The three 
following: 



ooet-comaonly ueed date formate are the 



Gregorian 

Julian 

Astronomical 



aa/dd/yyyy or yyyy/i 

yyyyddd 

nnnnnnn 



i/dd 



For those not faalllar with astronoalcal date format, it 
la alaply a sequential numbering of daya, atartlng with 
some point In the dletsnt paet. It le especially useful 
for determining the number of daya between dates, the 
date a given number of days before or after another, 
etc. 

If a year leas than 100 la Input to any of the 
functlone, it le assumed to be within the current 
century. If an error le detected In an Input parameter, 
tero la returned. 

•include <atdio.h> 

aain(erfc.arfv) 

lot arte; 
char *argvl I; 

( 
long calcedayO; 

switch (atol(arfv|l))) 
[ 

cat* 1 : 
prlntfC'tdUXd\tXd\tXd\tXd\n".l. 
celcwday(etol(«ri«[2]).atoi(ari«[3|),«toi(«ri«l*])). 
atol(ari«|2l).acol(arivl3)),etol(argv|l))); 
ealt(O); 
eaae 2: 
prtntf("X<iUXdUXd\tXd\tXdV,2. 

calcyday(atol(ar|v[2|),atol(ar|v I 3|),atol(ar|v [«))), 
atoi(ar|v|21).stol(arfvl3)),atol(ar|v|«))); 
axit(0); 
caaa 3: 
prlatf("Id\tX<»\tId\tXd\tId\n",3, 
calci»day(atol(are.v[2|),atol(argv(3|)). 



atol(ar|v|2j).etolUr|vl3)),°); 
exlt(O); 
caaa *: 
print f("Xd\tXdUXdUXdUXdW,», 

calcyaday(etol<ara,v[2))), 

«tol(«r|v(2]).«lol(arivl3l).0,0); 
axlt(O); 
caia Si 
prlntf("Xld\tXd\tXd\tXd\tXd\o",5, 

calc«d«y(atol(arivl2)).ncol(ar i vL3]).etol(er««[*])), 

atol(ar(v|2|).«tol(«rx'i3.' > ,4tol(ar|v(* !) ) ; 
exlt(0); 

» 

pfllnltO; /* for me colh c only •/ 

I 



data auaroutloea 

aaa eaca> oct 61 p 657. oct 70 p 621, oct 72 p 918. 



thle function calculataa the day of tha week 
fro* tha yaar, eonth, and day of aonth. 



•/ 
int 
lnt 
1 



calcvdey (yaar .aonth. day) 
year, aonth, day; 

ionj tl.t2,t3,t«,t5,t6,t7,te; 

if ((year < U) || (aonth < 1) || (aonth > 12) || 

(day < 1) ll (day > 3D) 

return 0; 
if (year < 100) 

yaar ♦. 19UQ; 
tl - aonth ♦ It; 

t2 - tl / 13; 

t3 - (13 » (tl - t2 • 12) - l> / 5 ♦ day » 77; 

t* - year - (t* - aonth) / 12; 

tS - t* / IU0; 

16 • I* / »U0; 

t7 - (5 • (t» - t5 « 100)) / *; 

tB - t3 ♦ t7 ♦ tb - tS - 15; 

return (tj X 7 ♦ 1); 



*/ 
lot 
lot 
( 



thla function calculataa tha day of the year 
froa tha yaar, aonth, and day of aonth. 

ca icy day (year, aonth. day) 
yaar. aooch, day ; 

lost Il,t2,l3.t«.tl.t6; 

If ((year < 0) 1 | (aonth < I) || (aonth > 12) || 

(day < 1) | | (day > 3D) 

return 0; 
If (yaar < 100) 

year ♦- 1900; 
tl - (10>5 • (aonth ♦ 2)) / 100; 
t2 - 2 • ((aonth * 10) / 13) ♦ 91; 
t3 - (year X « ♦ 3) / «; 
t* - (yaar I 100 * 99) / 100; 
t5 - (yaar X 400 ♦ 399) / 400; 
t6 - ((I - 13 ♦ I* - t5) • (aonth ♦ 10)) / 13; 
return (tl - 12 ♦ t6 ♦ day); 
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«/ 

inc 
lot 
I 



Chla function calculate* Cha aonch and day o( cha aonth 
tram Che yaar and day of yaar; cha month la ahlfcad 
lafc flva blti and addad Co tha day of cha aonch ao chic 
both aay ba racurnad alaulcanaoualy. 

calcaodny(yaar ,yday) 
yaar .yday; 



/• 



long Cl.c2.t3,c4,c5,c6; 

If ((yaar < 0) ] | (yday < I) || (yday > 366)) 

racurn 0; 
If (yaar < 100) 

yaar ♦• 1900; 
c3 • (year MO)/*; 
t4 • (yaar X 100 * 99) / 100; 
ci - (yaar X 400 * 399) / 400; 
t2 - (I - c3 ♦ c4 - cS); 

C3 • ((/day > (19 ♦ c2)) 1 (yday ♦ 2 - t2) : yday); 
cl • <(cl ♦ 91) • 100) / 3055; 
c6 • c3 ♦ HI - (tl • JOSS) / 100; 
racurn (((cl - 2) « 5) | (c6 6 3D); 



chla function calculacaa cha yaar/oonch/day froa tha 
aatronoalcal day nuabar; Che yaar la ahlfcad left 
nlna bit* and tha aonch la ahlfcad lafc flva blca ao 
chac all chraa Bay ba raturnad alawlcaoaoualy. 



lonf calcynday(aat) 




long aac 
1 

long 


i 




Cl.c2.c3.c4 


C5; 


c* • 


ut ♦ 68569 




ci - 


(4 • C4) / 1*6097 


cl • 


(146097 • cJ 


♦ 3) 


c« - 


c4 - cl; 




cl ■ 


(4000 • (C4 


♦ I)) 


C2 - 


(1461 • cl) 


/ *; 


c* - 


C4 - C2 ♦ 3 




C2 • 


(80 • C4) / 


244 7; 


c3 • 


(2447 • C2) 


/ BO; 


CJ - 


c* - c3; 




c4 - 


c2 / II; 




C2 . 


c2 ♦ 2 - 12 


• C4; 



/ *; 

/ 1461001; 



Cl - 100 • (C5 - 49) ♦ Cl ♦ C4i 

racurn ((cl « 9) | (c2 « 5) | (c3 6 3D); 



** chla funcclon calculatao aacronoalcal day nuabar 

»* froa yaar, aonch, and day of aonch. 

•/ 

lonf eal£«4ay(ya*r, aonch, day) 

lot yaar, month, day; 



(aonth > 12) |1 



long cl .C2,c3; 

If ((yaar < 0) I | (aonch < 1) 

(day < I) 1 1 (day > 3D) 

racurn 0; 
If (yaar < 100) 

yaar ♦• 1900; 
Cl • (aonch - 14) / 12; 
[2 . (1461 • (yaar * 4800 * cl)) / 4; 
C3 • (367 « (aonch - 2 - tl • 12)) / 12; 
tl • (3 • ((yaar * 4900 * cl) / 100)) / 4; 
racurn (day - 32075 * c2 ♦ c3 - ci); 



SET FUNCTIONS 

Jeff Craig ha* provided aeveral functiona which perform 
aet operation* on diacrete aeta with a finite nuaiber of 
■embers. They perform the following aet operations: 

Intersection of two aeta 
difference of two aeta 
union of two aeta 
duplicate member elimination 
ordering of members 

Set elements are represented by characters in etrlng*. 
As la the custom in C, aeta are null-terminated. It is 
tha responsibility of the calling functiona to assure 
that the atrlnga are long enough to contain the 
resulting aete. 



Jeff alao aent s program he calla "aherlock." which 
performs a United amount of inferential logic ualng aet 
operations. It la too lengthy to print here, but it 
will be available on the bulletin board. 

( Include ST010. U 

flnclude EXTIO.C 

(Include CTYPE.H 

(include SETS.C 

♦define S1Z 20 



rasl 
r 


n() 




I 


char a 


etx[SlZ|; 




char a 


ety[SIZ|; 




char a 


eta[*0j; 




print f 


("\n"); 




prlntf 


("get aet A\n"); 




atuf (a 


etx); 




prlntf 


("\n"); 




prlntf 


("get aet B\n"); 




etuf(e 


«y); 




prlntf 


("\n"); 




dlepK 


setx); 




prlntf 


("\n"); 




dlepK 


iety>; 




prlntf 


C\n"); 




unlon( 


Betx.aety .acts); 




prlntf 


("the unlonW); 




dlapl( 


seti); 




prlntf 


1 \n ); 




lsortC 


aeta); 




prlntf 


("aorted\n"); 




dlapl( 


aeti); 




prlntf 


C"\n"); 




nodupC 


aeta); 




prlntf 


!"no dupllcateaNn") ; 




dlapK 


aetz); 




differ 


jetx.aety ,eecz); 




prlntf 


("\n"); 




prlntf 


("dlfferenceW); 




dlapK 


ieti); 




inters 


ieetx.eety ,aetz); 




prlntf 


("\n"); 




prlntf 


("lnteraectlonVn"); 




dlspK 


aetz); 




prlntf 


("\n"); 


) 






stu 


f (aeta) 




cha 


r acta[ J 


1 


{ 








lnt 1, 


c; 




1-0; 






c - 0; 






while ( 


e I- -\n')[ 




c 


- getcharO; 




eetalll - c; 




♦+1; 

1 




1 

— i: 






aeta(l) - '\0'; 


1 






die 


pl(aeta) 




cha 


r aetail 


1 


i 








prlntf(" 


1 







/* Intersection of two seta */ 

Inters (sets, eecb.secc) 

char aetal | ; 

char aetb| | ; 

char eetc|); 

{ 

lnt 1, x, w; 

i » 0; 

■ - 0; 
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w » 0; 

whlle(«etb[x| 1- '\0'){ 
for(l - 0; aeta[l] I- '\0'; ++1){ 
If (aetaU) — aecb[x)){ 
aecc[w] - aeca[l|; 



i 



) 
++x; 

) 
setc[w] 



'V0-; 



) 



/* difference between two aeta */ 

dlffer(aeta,aetb,eetc) 

char sets! | ; 

char aecb[ J ; 

char eetc[]; 

( 

tnc 1, x, w, fleg; 
i - 0; 
w - 0; 

uhlle(aeca{l] I- '\0')l 
fleg - 0; 

for(x - 0; eetb(x) !- '\0'; ++x){ 
If (eeca[l) ~ aecb[x)){ 
flag - 1; 
break; 
I 
} 
If (flag — 0){ 

eetctuj • eaca[l); 



) 



) 

++i; 
) 
setclwl 



•\0'; 



/* union of two aeca */ 
unlon(aata ,aecb ,aetc) 
char sets! ]; 
char aetb[ ] ; 
char aetc[ J ; 

i 

lnt x, 1; 

for(x - 0; aeta[x) I- 'V0*; ++x)( 
aetc(x) - aetalx] ; 

r 

for(l - 0; setb[i] [- '\0'; ++1){ 

aetc[x] ■ aecb[l| ; 

++x; 
I 



aetc[xj - 'V0-; 



) 



/* eliminate duplicate aeabera within a aet */ 

nodup(aeta) 

char eeta[] ; 

{ 

lnt x, y, 1; 
x • 0; 

whlle(aetalx] I- '\0')| 
for(l - x *• 1; aeta(l] !- '\0'; ++1)| 
If (aeta[ll -- aeta[x])| 
y - l; 
whlle(aeta[y) !• '\0')| 

aeta[y) - aetaly ♦ IJj 
++y; 

\ 
—1; 



I 



i 



I* aort */ 
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laort(aeta) 
char seta[]; 

I 



lnt 1. J, t , uplia; 
1 - 0; 

whlle(aeta[ll !- "\0'H 
+♦1; 

I 

uplln - 1 ; 

for(l - I; 1 C uplln; ++1)( 

J - i; 

t - aeta(J); 

whlle(J > && aeta[j-l] > t){ 

aeta[J] - aete[J-l]; 

J " J " I; 
) 
aeta[Jl - t; 



) 
aeta[l] 



'\0-; 



PERMUTATION GENERATOR 

This C program generates all permutations of the 
character* of atrlnga Input to It. Since the nuaber of 
permutations of a atrlng of length nlsn! (I x 2 x 3 x 
... x n) , the prograa Unite the length of the Input 
atrlng to 10; however, the algoritha could produce the 
permutation of any length etrlng, If the work areaa are 
dimensioned appropriately. Thle number grows very 
quickly, asking the output of longer string permutation 
aete quite tloe-consualng. Assuming that the atrlng ia 
printed with two dellaitera (spaces or CK-LF), the 
nuaber of chsrscters required to generate all 
perautatlona of a atrlng of length n is (n! x (n + 2)). 
The following table provides the approximate tlaee to 
output the permutations of several string langths, 
sssualng s 9600 Bsud terminal: 



length 


chsrscters 


seconds 


2 


8 


.008 


3 


30 


.031 


4 


144 


.150 


5 


840 


.875 


6 


5760 


6.000 


7 


45360 


47.250 


8 


403200 


420.000 


9 


3991680 


4158.000 


10 


43545600 


45360.000 



One simple application of thla prograa 1b to help solve 
the "Juable" putzle In the paper. Since the atrlnga In 
that putzle are of lengtha 5 and 6, the direct 
generation of all perautatlona can be very effective. 

•Include <>tdio.h> 

saint > 
i 

•tart lot pill], dill], c, f, a, a, 1, k, q; 

char x|ll|, t; 

vhlla (1) 

1 

j>rLnt(("\nlnl«r atrlng Co ta parauled. "); 
1( <(fgcta(i.( ■ I0,.tdln) — NULL) || 

(!(■ - nrl««(i) - 1))) 

exlt(O); 
for (c - 1 - xlal - 0; 1 < 11; ♦♦I) 
1 

Pill - 0; 

dill - <<l <- a) 1 I : 0); 
I 

do 
1 



k - 0: 

d • ■; 

do 

1 

II <<« - Pin] ♦- d|ol) 

dial - -1: 
el» 

1 
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K (q) 

t 



atrncpy(kcywordll).atrlng ♦ l.TABENT): 
locll**! - f tell(lnput); 



n - -3; 
break; 



I 

dint 

♦+k; 



P 



I 

yhlla (— n >- 2); 

11 (n > -2) 

I 

9 ' li 

( - U; 
I 

I ■ «|q »- k|; 
«lql - M- " Hi 
xlq - II - ti 

II ((c ♦-!♦■) >- »0) 

I 

c - ■ ♦ 1 ; 
prlntl("\n"); 
1 

prlntfC'ta ",«); 
I 

yhlla (f); 
prlntf("V); 



I 
rawlndllnput ); 

while (1) 
( 
fputef'Enter keyword, ".atdout); 
If (Ugatelquery.m.etdln) — NULL) || 
(<) - etrlen(query) - 1) t I)) 
break; 
qucrylJ! - 0*00; 
for CJ - 0; J < I; »+J) 
If (f*trcmp(query,kcywordlJI)) 
I 
If (IUa.k(lnput,loclJt.O)) 

I 

utilla Uigeteletrlng, 128, Input) I» NULL) 
li (string !• •«')) 
lpute(etrlng .^LJout ) ; 
I 

break; 
I 
I 
fc loae( Input ) ; 

uuich 
) 



C PROBLEM 

The previous C problem use Co write a program which will 
generate a fixed, variable-length, response (baaed upon 
the contents of a file) to a keyword or phrase Input to 
It. The simplest Banner In which to solve the problem 
would be to read the entire file Into memory. However, 
this solution would severely Unit the flexibility of 
the program. Instead, the program keeps only the 
keywords or phrases In memory and uses the random file 
access functions described In the previous chapter to 
position the Input file appropriately. 



for the next C problem, nndily the program Just 
presented to Ignore character case, more than one 
Internal space In a keyword or phrase, snd leading snd 
trailing spaces In a keyword or phrase. Also add 
wildcards to the match criteria such that an "*" In the 
request keyword matches sny number of characters snd "7" 
matches sny »lr>K >• chsrscter, then output all matching 
keywords and sssoclated text In the file. 

EXAMPLE C PROGRAM 

Following la this aonth'a example C program; It playa a 
board game. 



brain. c -- br 



/• 

»* halp prograa called ae: help helpfllan 

•* halp file haa following format: 

■* 'keyword 

•■ tnt 

•• teat 

•• 'keyword 

•* text 



Laxt 



(FLUX ulara muat and with dummy kayword) 



•/ 



•"Include <>tdlo.h> 

(define TAB51ZE 2 it 
Ida fine TASENT 64 

aaln(argc,ergv) 
lnt argc.« # argv; 
I 

FILE •Input; 

lnt 1 - 0, J, k; 

char *trlng|128l, quary|12B|, kayword I TASENI ♦ IJ[TABS1ZE ♦ 1); 

long loclTASSUE ♦ I J ; 

If <argc < 2) 
i 
f puteC'uaege: help I llonameVn", atdout ) ; 
ellt(l); 
I 

II ((input - fopen(«**argv,"r")) -- MULL) 
1 
fputeC'Can't open ".atdout); 
fputeCergv, atdout) ; 
f put e(" • \n" , atdout ) ; 
e«lt(2>; 
I 

•etbufC Input .NULL); 

while (fg«te(etrlng, 128, Input) I- MULL) 
If (C.crlng -- "•-) 44 («<«trlng ♦!)>-' ')) 
If (1 >- TAtSlZK) 
break; 
• Ue 
I 
atrltujtatrtan(atrlng) - 1) - 0x00; 



fro* "Coapotere In Mathematical a Sourcebook of Ideas" 

edited by David H. Ahl. 

"grain Teaser", Dal Knlppenberg, page 48, 



The object of thla puClle la to change the patterna 
of 0'a and I'* until the board hoe a In the canter 
and I'e In all other pfceltlone. 

To change Che board pattern, enter the 
nuaber of e square that Contain* a I. Enter the 
equaraa poaltlon number as followat 

1 2 1 
4 5 6 
7 8 » 

Chooelng a square In the canter of an edge 
(2,4,6,8) cauaaa all poaltlone along the adge to 
change atata. (0*a become l'a and l*a become 0'a), 

Chooelng a corner aquare (1,1,7,9) cauaea 
the corner aquara and the three adjacent aquare to 
change atata. 

Finally, If you chooae the center aquare (5). 
ell but the corner equaraa will change atata. 



To end the 
*/ 
•include <atdlo.h> 

(define ML 0x7f 
lnt boardlal; 
/• 



hit <delet«>. 



*/ 
aln() 



main - perform one or mora gemea 



lnt aquara; 
lnt win; 
lnt 
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again: 



print tltleO; 

oetup_board(); 

far (nove - t;;t*nov«) 

< 

print board(a»vo); 
if (win - check_wlo()) break; 
for(::) 
i 

equare - tee_nim("Your ■><("); 
If (i^utri > ** aquara <- 9 at boerdtiqu*re-l )) 

break; 
puta ("lllegel aova— try egoln\n M ); 

1 



If (boordla)) 
• - l; 

owltch(a) 

I 

caaa Bi 

return I ; 



return 2: 



default: 



return 0; 



/a win */ 

/• laee •/ 

/• not done yet •/ 



/• at ate change 



for do aove «/ 





do ■nva(equero); 












char 


atete ehenge 1] • { 






1 














l.?.«,}.0, 1,2,3.0,0, 


2,1,3,6,0. 




•wllcn(wln) 
1 














1. *. ?. 0.0, 2,*, 5, 6,8. 
*,S,7.»,0, 7, », 9, 0,0, 


3,6,9,0,0, 
5.6.8,9,0, 




caee 1 : 












1; 








pute ("tou W0NJ\a"); 




















break; 












/• 








c»a 2: 












a 


do_aove -- perfora one aova. 






puta ("tou IXJSTLW); 












V 








break i 




















) 












do *ove( where) 






If (get_yea( "would you like to 


try 


again' 


*)) 


goto 


egelnj 


lot 


where; 




1 














t 


lnt tj 




/* 
















lnt 1; 




• 


print title — print leading 


title. 














« 


t wae going to print a block 


tu: 


Le, 










--^here; 





except lt'd look ugly. 



prlot tltleO 

1 



pute ("Brain tea*ar\n\n") ; 



eatup u boerd - create a rendoa board, 
but at take euro et laaat ooa on* 



for (1 - 0, where •- 5, 1 < 5; *+l , **«hera) 

If ((t - atata change [where I) -- 0) break; 

a Uo 

i 

— t; 

board! t] '- I; 

1 



Hoatly laroe 



eetup boerdO 

t 



getjreaUeg) 

char ••eg; 



gec^yee — aak ueer a yeo/no queocloo. 



lnt 1; 
lnt aua; 
unalgnad aeed; 
long tlaaO; 

aua) - 0; 

e**d - getpidO: 

orend(oeed); 

do for <i - 0; 1 < 9; *»1) 

aua ♦- (boardll) « (raod() X 100) > 90); 
while (eua — 0); 



prlot_boerd — print the boerd out 



t 



ctier lloeli] ; 



for(;;) 
I 



*/ 



I 
/* 



pute(aeg); 

pute("T ">; 

If (lgetn< line, 1)1 exit <0); 

if ('Una — 'y' j| •line — '*') 

return I; 
If («llne — 'o' || nine -- "N") 

return 0; 
pute ("Pleaee aey yea or rtaW); 



get_nua — gat a nuabar from Che ueer. 



prlnt_board(attve) 

lot eovt; 

I 

lnt I, J; 



prlatfC'VnThe boerd after aove Xd\o\n n ,ao«e) ; 

for (1-0; 1 < «: 1 «- J) 

I 

for U - 0; J < 3; *»J) 

prlntfCXd ".boerdll+Jl); 

putcher('Vn'); 

I 
putcber('\o'>; 



check for a win, If not done yet. I If ueer 
wise, 2 If he looeea. 



get_oua(aag) 
char *aag; 
( 

lnc 1; 

cher c; 

pute(aag); 
pute("l "); 
do 
If ((c - (atcherO) — ML) 

exlt(0); 
while U — '\o*)j 

return (1 - c - "0"); 



getpld 



get e randoa number aeed. 



•/ 



check wln() 
< 

lot a; 

lot 1; 




a ■ 0; 
for (1 


- 0; 1 < 9; ♦♦!) 
• ♦- boardll); 



getpidO 

< 

un»ig«e4 couet; 
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pute("Preax eny kayW); 
whlle(checkterai(> — -1) 

+*count; 
return (count); 
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Basic OS-9 



Ron volgta 



TICK, TOCX, TICK ... 

I had Che pleasure of getting my early experience on 
computers chac were used for scientific experiments. I 
got to write progress, run other programs, build the 
hardware and aet up the experiments. In all the data 
taking we did, there waa one key eleaent. One variable 
conatantly occurred. It waa tlae. There waa elapaed 
time, and marked tine. Tlae and appropriately the clock 
were an Important part of the computer. 

At the gut level all computers use time. Every 
action, every calculation, everything a computer doea la 
timed. Take a look at Che schematic for your computer 
and you'll see a little component identified aa a clock or 
perhaps a cryatal oscillator, lta purpoae Is to aend out 
pulaea to the Che mlcro-P timing everything 1C doea. Ic 
worka like a little drummer pounding out time for Che 
mlcro-P Co march Co. 

There la anocher clock chac Che computer can uae. 
IC la Che Real Time Clock or abbreviated, KTC. IC Is a 
aeparaCe clock Chac can be uaed Co keep crack of 
aeconda, mlnucea, houra, daya and months. The clock In 
ay system can be read Co a Chouaandch of a aecond. Some 
can can keep Crack of leap years. The RTC is Important 
Co OS-9. 

On Level I Che RTC la noc necessary, buc good Co 
have. On Level 11 IC becooea a neceaaary pare of OS-9. 
IC la ao Important to have a clock that Radio Schack 
created a clock module for the Color Computer that waa 
run by Che 6809, alnce a real hardware clock la noc In 
Che compuCer. Aa a aide noCe Che NH1 line of Che 6809 la 
connecced Co Che RS Dlak Controller. So when ever Che 
drive la acceaaed Che Che 6809 ia temporarily halced. 
The reaulc la Che Chac anyone running OS-9 on Che Coco 
will noclce chac chelr clock ia gradually losing time. 
The solution Is to add a RTC that can be plugged into a 
Y-cable, or one of the expanalon unlta that are plugged 
Into the Coco's aide port. 

A real importance Co having a RTC comes when you 
wane Co use 0S-9'a ability Co mulcicaek Joba. Lee ua aay 
you would like ilac one file, while edlcing anocher. You 
would encer from Che keyboard: 

0S9:llaC fUet >/ps 

0S9:edlc file 2 
File 1 would be listed to the prlnCer ss s bsckground 
task, while you worked on the second file. Time is 
allocated Co Che dlfferenC Casks, baaed on Che clock. 
The proceaa la called *c lmeallc lng'. The CPU is 
InCerrupCed by Che RTC, ueually 10 per aecond on Level I 
and 100 per eecond on Level II. Each Interval la called a 
Cick. The dlfferenC processes are allocated a UCCle time 
each aecond, ao that everything appeara to be running 
alaultaneoualy. If It were not for the clock'a lnterrupta 
thla would not be poaalble. In fact If the clock haa 
been not Initialised, mulclcaaklng will not be possible. 

An obvious uae for Che clock la to Incorporate lc 
lnco Che 0S-9 file acruccure. If you've done your 
homework and taken a look ac your dlak'a acruccure aa 1 
auggeaced In the July and Auguat 68' KIOTO JOURNAL, you 
would know chac Che dlak identification aeccor concalna 
Che dace and clme lc waa creaced. All file deacripcor 
aeccora conCaln Che deCe and clme laaC modified and Che 
dace of creation. Without a clock 0S-9 would load Cheae 



• rea> wlch all zeroes. You would be loaing a valuable 
piece of Information in you file and dlak structure. 

The RTC comes In hsndy st the program level, too. 
When you uae commanda like D1R and FREE, Chey prlnc Che 
Clme along wlch Che Information chac you request. The 
date and time geta Incorporated Into compiler listings 
like those created wich Che Hicroware Interactive 
Aasembler and the Paacal Compiler, in face you can uae 
Che dace and cine in your own programa. If you run 
Baalc09, DATE$ reCurna Che dace and Clme In aCrlng form. 
Wlch a little clever uae of H1D$ you ahould be able Co 
exCracC Che month, day, year, hour, minute and aecond 
from IC. The Hicroware C language haa a ayacea call Chac 
can gee Che Clae or change lc . They are aatlaa(b) and 
getiae(b), where b la a buffer defined by ecrucc agtbuf 
*b. Thla acruccure la locaced In Clae.b. The acruccure 
declaration looka aomechlng like: 
aCrucC agebuf ( 
char C_year, 

C_aonCh, 

Cday, 

c hour, 

C alnuCe, 

t aecond; 
); 

So if you wane Che current hour you would puC in your 
program, you would execuce getlae(b). The 'b' la a 
pointer Co Che dace and tlae. The hour woul J be 
(*b).t_hour. (C Language haa a ahorthand veralon of 
thla. The hour can be referenced alao by b->t hour. The 
'->' ia ahorchand for 'b' pointing to t_liour.) Finally, If 
your a Paacal programmer, a non acandard ISO procedure 
haa been added. lc Is: 

Procedure aya time (year , monch, day, hour, minute, 
aecond: InCeger); 

The concepc la abouC Che same aa before. Using this csll 
in a Paacal program will return Che dace and time. 

AC Che hearc of cheae calla are Cwo OS-9 Service 
Requeata Calla, P$atlae and F$tlaa>. FSstlme is used Co 
sec syscem Clae. The X reglscer pulnCe Co s 6 byce 
buffer which holds Che year, monch, day, hour, minute and 
aecond. lc puca cha new dace and Clae inCo hardware and 
puta F$tlme via the 'install function request', P$savc. 
To put IC InCo a nutshell, you can't get the time, unleaa 
/ou aet It flrat. 

At the 0S-? command level are Cwo modulea Chac 
permit you Co uae Cheae cwo calla. They are Setlae and 
Dace. Setlae haa a number of waya you can uae It. Soae 
of them are : 

0S9:aecIae 85,10,5 1730 

0S9:aetUe 851005 173000 

0S9:aetime 85 

0S9:aetlae 

The flrac cwo variations aet the date and time to October 
5, 1905, 5:30 PH. The aecond veralon aeta only the year. 
If you have a RTC that la baccery powered, you'll wane Co 
uae Chla veralon, alnce Che ocher eleaenCa continue Co 
updace, even when your compuCer la off. The laat veralon 
will prompt you for Che neceaaary Information. Uaually 
you'll wane Co Include Setlae In your 'aCarCup* file. If 
you have a real RTC wlch baccery backup, you can uae Che 
'aedae 85* veralon. Color CompuCer uaera will have Che 
laaC veralon, alnce Chelr ayaCem muse be reaeC ac booc 
up. lc le worch nodng Chac even If you don't have any 
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clock In you system, you can use Secime Co sec Che year, 
month and day. Then ac lease you files will be daced. 



A NEW DATS FOR YOUR SYSTEM 



Its 



I held off on Che Date command uncll last, 
syntax Is: 

0S9:dace 

OS}:date c 
The first version prints Che dace and Che second prints 
dace and military time. 

Afcer some choughc I decided Co recreace Dace. The 
original Dace did lea job, hue 1 felc lc had a feu shore 
comings. lc first shore coming Is chac lc puts leading 
U's Into number smaller Chen 10. So you could get a dace 
like October 06, 1985. (That Is noc how 1 would write 
it.) Secondly, Che clme Is reported In military time. 
There Is nochlng wrong wich reporclng lc chls way. But 
when I calk Co Che rest of the world I use notations like 
AH and PH. There is something warmer about saying, ic Is 
5:30 PM, inscead of 1730 hours. Finally, 1 choughc lc a 
nice feature Co report Che day of Che week. Occasionally 
seeing Che dace may noc have as much impact as knowing 
what day lc Is. 

I also decided Co rewrite lc as close as possible Co 
Che original, so Che new version Is syntactically Che same 
as before. If you enter 'dace' ic will prlnc Che dace and 
day. Sneering 'dace c' will gee Che dace, day and time 
printed as an AH or PH. 

Hose of Che program la relatively straight forward. 
L chink if you read Che comments and follow it carefully, 
you should not any trouble wich lc. Perhaps one pare 
deserve some commencary. lc Is Che compuCaclon of Che 
day of Che week. In past programs 1 had used a formula 
Involving real numbers Co find Che day of week. Using 
real numbers In assembly language Is a real challenge, so 
I opced Co compuce lc using lnceger mach. 1 face Che 
numbers Involved use no more Chan a register or byce of 
memory. The formula 1 use Is: 

d-mod 1 of rt(y-(n-3)/4><y-n 

d : day before Jan 1 

y : year 

f : normalizing factor 

n : normalizing year 
In Che above equation f is 60 and n is *>. If you apply 
Che above formula for any year (i.e. for 19B6, y»86), d 
will be Che day before January IsC of chac year. The 
program adds In Che days in Che previous months, 
adjusting for a leap year if necessary, and ic adds in Che 
days in Che current monch. Anocher mod 7 is caken of 
Che sums and Che current day is found. I have checked 
Che formula for all days up Co December 31, 1999 and lc 
works. 1 am noc sure afcer chaC clme, buc by Chen 1 will 
have a new version. 

This version of 'dace' is a little longer then the 
original, but 1 chink you'll alao find lc a blc more 
friendly. That's lc for now. See ya soonl 



MW1 
NN2 
HH3 
MM* 
HNS 
Mtlt> 

t*w 
Hue 

HH9 

HUB 
Hill 
MHZ 

MtlJ 
MI15 



< THIS IS A REPLACEMENT F0« IKE STANDARD 05-9 

i MODULE. IT ACCEPTS 'DATE' AND 'DATE T* AS BEFORE. 

i THE nAJOft DIFFERENCES IS THE DAY OF THE MEEK IS 

i PRINTED KITH IDE DATE. IF THE 'I' OPTION IS SELECTED 

» THE TIKE IS PRINTED IN AM OR P* NOTATION, INSTEAD 

• OF MILITARY TINE. 



NAN 
fit 
I 

» BE1UEEN IFP1 AND ENDC IS 
i USE /DI/DEFS/DEFSFILE 
IFP1 
ENDC 



DATE 

REPLACEMENT FOR STANDARD 'DATE' 



61116 

11117 

HUB 

IBI 1 9 

1I12I 

01121 

IBI22 

III2J 

11124 

18625 

11126 

IIW7 

11120 D 

HI29 D 

W83I I 

HI31 D 

I8BJ2 D 

HB3J D 

IH34 D 

11135 

11136 
18837 
IBI3B D 
18039 D 
88848 
HBO D 
IBB<2 D 
1IB43 
HIM 
11145 
881(1 
6DB47 

ibb<8 
ne«9 

18858 

01651 
89852 
0B15J 
88051 
DII55 
88156 
0815 7 
88(50 
08059 
1)161 
BtBsl 
WI42 

Mat: 

IIIH 

6B045 
68166 
•8167 
18168 
88169 
08071 
HI7I 
0*677 
01173 
18174 
18475 
68176 
18177 
IBI7B 
18679 
81698 
11181 
1HS2 
11883 
IIW4 
18135 
08036 
88197 
81888 

Hie? 

BM9I 
MI91 
MB92 



> MODULE NAME AND 
IIM I7CH22F 

IBID 4461 74E5 HAINAN 

1821 5PACE 

1114 NRMFAC 

IIJC NR.NVR 

1821 KIFSSZ 

III I TYPE 

1102 REVS 



EQUATES 

MOD JATSIJ.DATNAIUYPE, REVS, START, SUE 

FCS ism/ 

EOU 428 

EOU « 

EOU 61 

ECU 32 

SEI PRBRH«OIJCT NOD TYPE 

SET REENI+2 MOD REVISION 



N0MA1IIIN6 FACTOR 
NORMAL WINS YEAR 



■ DATA AREA 



UN 
1181 
Bill 

1111 
1112 
111] 
1114 
1113 
1116 
1117 

Hie 

0IBA 
0820 
HF2 

oiba 



DATE 

YEAR 

MONTH 

DAY 

HOUR 

MINUTE 

SECOND 

TFLAB 

FfLAS 

SMLBUF 

SUFFER 



SHE 



CRS 
EOU 
RMS 
RMB 
RMB 
RMB 
flKB 
RMB 
RHB 
RB{ 
RMB 
RK8 
RMB 
RMB 
E(W 



DA1E BUFFER 



I 
1 
I 
1 
I 
I 
I 
I 
2 

eufsu 

211 

218 



♦ PR06DAH AREA 
Bill START 

Hll IF86 
8613 IF17 

I 

i CHECK FOR T OPT 



EOU I 

CLR 1FLA6 
CLR PFlAG 



ION 



SETOPT 



HIS 

BII5 A6B8 

8117 BUD 

BII9 2718 

e0IB 0128 

HID 27F6 

BBIf 0174 

6171 2716 

1823 8154 

0925 1782 

1927 1812 



H29 i;it 

I 

< SET THE CURRENT 
K2B KIDAI 

8126 3BC4 
H2D 1I3FI5 
1874 IB258BDB 

I 

i KITE DATE 



TSET 



EOU • 

LOA ,!> 

cnPA kid 

BEO SETDAT 

CMPA ISPACE 

BEO SETOPT 

CNPA ft 

BED TSET 

CMPA I'T 

BEO TSET 

BRA 6ET8AT 

COM TFLAB 

DATE AND TIME 

EOU • 

LEA1 DAIE.U 

059 FlflHE 

LICS ERROR 



TIME FLAfi 

PM FLAB 
SMALL BUFFER 
PRINT BUFFER 
STACK AREA 
PARAMETER AREA 



CLEAR TIME fL'Al 
CLEAR PM FLAB 



OCT A CHAD. FROM OPTIONS 

IS IT A C.R.7 

IES. E0 ON 

IS II A SPACE 1 

YES. TRY A6A1N" 

IS II A L.C. 'T'7 

SET TIME FLAG! 

IS 11 A U.C. ■!•' 

A TIME FLAE' 

TIME HOM'I BE REPORTED 

SET TIME FLAB 



70 'ERROR' IF C BIT SET 



8634 

8134 31 4 A 
1636 348A 
8639 0611 
II3A Sfl 
H18 3D 
KIC 3I8S1II1 
H41 3IBB 
11(2 E638 
1144 1)8188 
8147 I7ltfl 
IMA 9612 
M4C 171116 
I64F 9412 
1851 8189 
1153 2EI4 
1155 0621 
H57 A748 
8159 17BM4 
HIC 3BBDB17B 
H68 C684 
H62 17I1E2 



MDAIE 



NDT8I 



E01I 
LEAY 
LOA 
LIB 

DECS 

mul 

LEAl 

LEAI 

LCe 

LBSR 

LOSS 

LOA 

L05R 

LOA 

CNPA 

BEI 

LOA 

STA 

LBSR 

LEAl 

LOB 

LBSR 



BUFFER, U 

811 

MONTH 



SET V ID PRINT BUFFED 
0FFSE1S OF MONTHS 
SEI IHE MONTH 
ADJUST FOR MONTHS 

MONTHS. PCA POINT TC START Of 'MONTHS' 

9,1 POINT 10 CURRENT MONTH 

,t< EE1 MONTH SUE 

1FER PUT MONTH INTO BUFFET) 

PUISPC PUT IN A SPACE 

DAY GET CALENDAR DAY 

T05MIF PUT IN SMALL 1UFFER 

DAY GET DAY A6AIN 

19 IS II 9 OX LESS 

NDTIJ HO, THEN 60 ON 

ISPACE 0THERKISE PUT IN A SPACE 

SMLBUF, 1) 

SRIFER MOVE SMALL BUFFED 

CMTUKY.PCR BE! THE CURRENT CENTURY 

14 

IFER PUT IT IN BUFFER 
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mm: 


Mi'j 46M 


IM 


TEAR 


GET IDE TEAR 


61171 


I6FC UK 




LDI 


13 




wee< 


M47 176666 


L6SR 


lOSRW 


PUT II IK SHALL SUFFER 


1617? 


66FE 8047 




BSR 


IFER 


PUT PR IN BUFFER 


Hin 


MIA 17166! 


1858 


SfllFER 


MOVE SMALL BUFFER 


66173 


llll 2M8 




MA 


UIRft 




68M6 


mt 176666 


LIS* 


CI 


M» A CAPJIIASl BETLP.R 


NI74 


1)12 3MDII2I 


M 


LEAI 


ART, PC* 




mm? 


M76 17MW 


LOSR 


with 


MITE THE IRE DATE 


66175 


1116 CM) 




LDI 


•5 




Hi?e 


i 








66176 


llll 8530 




BSR 


IFER 


PUT (A IN SUFFER 


88899 


i MITE W OF 6EEK 






66177 


I1BA BDI4 


Ml 864 


BSR 


CR 


AS6 A CAftRAia RE I IRK 


BI1BI 


M73 6MY 


EOO 


• 




MI76 


61 K 6064 




8SR 


6RI1I1 


NRHE II 


Hill 


M71 96H 


L0A 


VEM 


GET THE IEM 


MI79 


• END Of PROGRAM 








68182 


M7S 6139 


SUM 


IMlmlt-) 


SUMRAC1 RRHLlJldS TEAR-} 


B8IG6 


618E 5F 


NOERR 


CLR6 




CLR 6 IF NO ERRORS 


till! 


6877 44 


LSRA 




DIVIDE tt 4 


61181 


618F II3F86 


ERROR 


059 


FIE1II 


FINISH UP 


tail* 


8676 44 


LS8A 






MI62 


t 










NIK 


6679 9866 


AD0A 


TEAR 


ADD TEAR TO IT 


MI63 


« HRITE BUFFER OR UP TO CAAIAEE RETURN 


Mili 


8676 6864 


ADOA 


•HRRFAC 


A0D NORItALIIINC FACTO* 


66114 


1112 1661 


WITH 


LOA 


II 


STANDARD 0IIPU7 


18)67 


■170 8B3C 


SUM 


INRMR 


SUBTRACT 7IOSRALIIIN6 TEA* 


86185 


1114 364A 




LEAI 


BUFFER, U 


6UFFER LOCATION 


M1I8 


N7F 176K6 


L8SR 


K0S7 


M A RM 7 


66116 


6116 IME6I26 




LOT 


mufsi; 


MFER SHE 


Mltf 


M62 Sill 


LOO 


nWTH 


SET THE HQNIH 


MI87 


ma 163/ac 




OS? 


H8R1UN 


MITE II 


88)18 


6664 38886192 


LEAI 


nsije.pc* 


A0D OATS OF PREVIOUS tlONlHS 


Miee 


6118 25FI 




BCS 


ERROR 




8611! 


6688 5* 6661 


BECB 






66119 


II1F 39 




FITS 






HI)} 


N69 2764 


HO 


DW2 




66196 


I 










Mil] 


N88 A886 


A00A 


.!» 




MI91 


• PUT U A CARRIAGE RETURN 




M1I4 


H81 26F9 


86A 


DMJI 




IBI92 


6)26 1660 


IR 


LDA 


•110 


6ET CR. CHARACTER 


66115 


M8F 0688 IMS? 


LOB 


TEAR 


GET TEAR 


MI93 


112? A7A4 




STA 


,» 


STORE IT IN BUFFER 


881)6 


M9I C36J 


6116 


•18IINIII IS IT LEAP TEAR' 


63194 


6124 39 




HIS 






Nil? 


M93 2467 


m 


tmi 


HO 1*6 SO OR 


M195 


i 










NII8 


N95 DM! 


LOB 


noniN 


6E1 THE NORTH 


MI96 


• CHAWSE 


'A* TO ICO FORR 






Ml If 


6897 C103 


CflPB 


13 


IS IT MUCH OR LATER' 


66197 


1125 


Tosnsf 


EOU 


1 




wi:e 


66W 2561 


BLO 


068) 


NO THEN SO OR 


NHS 


8125 6F48 




CLR 


Sm.WF.tl 


CLR FIRST PART OF BUFFER 


Min 


M98 4C 


[HCA 




ADD 1 FOR IKE LEAP TEAR 


M!99 


1127 8IIA 


Mil 


CNF A 


III 


IS 'A' SMALLER IHAN IP 


mi:? 


M^t 9862 0613 


ADDA 


OAT 


FINALtT ADD IR THE DATS 


88266 


6129 2516 




8LD 


IBI2 


TES 1HEN SO DN 


8812! 


88 ft I/6IAE 


LSSR 


HODT 


DO A HOD 7 AGAIN 


66261 


1128 8MA 




SUM 


III 


OTHERWISE SUBTRACT 18 


MI2« 


mai ;h« 


LEAI 


IUFFEA.U 


POINT TO BUFFER 


M2I2 


BI2D 6C46 




INC 


SH1BUF,|I 


INCREMENT SHALL BUFFER 


M125 


MA3 3MD6I2I 


LEAI 


OATS.PCR 


POINT TO OATS BUFFER 


M2I3 


II? 2*6 




8SA 


8861 


TRY II AGAIN' 


M126 


MA 7 Ctlfl 


LOB 


• 11 




M2I4 


1131 A749 


1862 


STA 


SRLBUFM, 


U SAVE IKE BALANCE OF A 


66127 


6BA9 3D 


NIB. 




AJJUST F6R RIGHT DAT 


81215 


1133 EC46 




LOO 


SNL8UF.U 




81)28 


MM ;m« 


LEAI 


D.I 




N266 


1135 C33I3I 




ROOD 


1*3838 


CHANSE 10 ASCI) FOtMl 


68129 


MAC EMI 


1 08 


.!• 




M26? 


11)8 ED4I 




SID 


SH.8UF.il 




Ml 3* 


MA£ 171Mb 


LBS* 


IFE8 


PUT DAT [RTO BUFFER 


M2H 


IMA 39 




ATS 






66)}l 


MB) 6060 


ess 


CR 


AOD A CARRIAGE RETURN 


66269 


i 










86122 


Ml] 3050 


BSR 


min 


AID 6R11E IT 


M2I6 


« FUT A SPIKE INTO IRE BUFFER 




MI33 


• 








M?ll 


11)8 6626 


WSPC 


LM 


•sp ak 


6E1 SPACE 


MI34 


< KSI1E IKE TIME 








M2I2 


61)0 A7AB 




STA 


.»• 


PUI II IN BUFFER 


NI35 


M85 NUNE 


E0U 


t 




M2I3 


6I3F 39 




RTS 






68134 


6I6S 9686 


L0A 


IF LAS 


SEE IF HE 6AM THE TIKE 


66214 


i 










66)37 


N87 40 


TSTA 






M2I5 


> SHALL BUFFER MTA TRANSFER 




HI38 


N66 2754 


6EU 


N0CR8 


KO. 1KEN END 


66216 


8148 3846 


SRIFER 


LEAI 


sruuf.u 


P01N1 10 SHALL 6UFFER 


MI51 


■ISA 9663 


L6A 


HOUR 


SET IKE HOUR IR R.I. 


86217 


8142 C662 




LOB 


i? 


H0V1NS 2 STIES 


86) (8 


86BC 81BC 


CflPA 


112 


IS II MP 


66218 


6144 6HI 




6SR 


IFER 




88141 


MBE 256A 


BLO 


MMl 


TES THEM 60 HI 


Milt 


1146 39 




RT5 






MH2 


66CI 6317 


COM 


PFIA6 


OIHEMISE SET PR FLA6 


M226 


i 










NI43 


B6C2 8IK 


CWA 


61? 


IS IT 12 PR? 


66221 


I TRANSFER DATA TO WFFEI 


1 




66144 


IIC4 27M 


BED 


6IH02 


TES IKER LEAVE IT At ONE 


61222 


6147 A68I 


IFER 


LOA 


.1' 


SET A CHARACTER 


M14J 


MC6 66K 


SU8A 


112 


ELSE ADJUST IT FOR PR TIRE 


M223 


1149 A7AI 




STA 


,T» 


PUT IN MFFCR 


MII6 


NC6 2M6 


EM 


BIH62 




M224 


1141 3A 




DEC! 




M II '8" TINES 


66147 


MCA 6166 4IIM1 


CWA 


II 


IS II M HRS7 


M223 


II4C 26F9 




SHE 


(FER 




66146 


(6CC 2682 


SITE 


NTR62 


NO. SO DN 


M226 


HIE 39 




RTS 






66144 


66CE 66K 


L0A 


II? 


ELSE IT IS 12 AR 


M277 


t 










M156 


MM 31 IA 6TM2 


LEAI 


8UFFE6,U 


P01NI ID THE BUFFER AGAIN 


M27I 


• FIND HOD 7 OF -A 








MI5I 


6102 MSI 


ISO 


T0SH8F 


PUT HOUR INTO BUFFER 


N229 


IMF 1117 


I9DD7 


CRPA 


17 


IS 'A' LESS 1KAN 7 


MIJ2 


IBD4 9611 


IDA 


SIUWF 


CHECK SHAlt BUFFER 


M23I 


1131 2314 




IL6 


ROD 


TES THEN 60 ON 


6815! 


1106 8131 


CWA 


61 


IS A LEADING 6 


M23I 


113) III? 




SUBA 


17 


ELSE SUBIAACI 


MI54 


MM 2614 


ME 


617163 


NO, THEN SO OR 


M232 


6155 28f8 




SUA 


HO»7 


AND TRT AGAIN 


NIB 


660A 6621 


IDA 


•SPACE 




M23J 


1157 39 


RD6I 


SIS 






N156 


MOC 9716 


STA 


SNIMIF 


CHANGE IT TO A SPACE 


M234 


• 










MIS? 


MOE 6066 NTM) 


ISA 


SMIFER 


ROVE SMALL SUFFER 


M235 


i TALKS Mt CONSTANTS 






H156 


MH 84W 


LDA 


l'i 


AM II RE SEPERATM 


88236 


i 










MIS9 


NE2 A7AI 


5IA 


.1* 




M237 


• "ONIHS 










MI66 


ME4 9664 


LDA 


nlKUIE 


GET MINUTES 


MI38 


1136 


ROHTNS 


E6U 


4 


RONTK TABLE 


88111 


ME6 8030 


l» 


10SHIF 


FUT RI6UTES IN SHALL 8MFFER 


M239 


1138 17 




FCI 


7 




MI62 


ME8 8056 


IS* 


S7IIFE6 


HOVE SHALL SUFFER 


M246 


1159 4A6I6E75 




FCC 


llittuv y 


1 


M16) 


MEAI6M 


L0« 


1'; 


ANOTHER SEPERATM 


N24I 


6162 68 




FC6 


8 




MI64 


I8EC A7AI 


STA 


<*' 




N242 


6163 46656272 




FCC 


Ifttrmn 


/ 


NI63 


MEE 9665 


L0A 


SECOND 


GET SECONDS 


M243 


6I6C 65 




FCB 


5 




MI66 


Mfl M3J 


ess 


I0SR8F 


PUT IT IN SMIL BUFFER 


N24I 


6161 40617263 




FCC 


76m* 


/ 


N167 


MF2 8DIC 


BSR 


SRIFER 


ROVE SHALL BUFFER 


61245 


6176 15 




FCI 


5 




MI66 


MF4 6067 


1ST 


PFLA6 


IS II PH7 


61246 


1177 41717269 




FCC 


/April 


/ 


NI69 


MF6 276A 


B£t 


AH 


NO, GO 10 AH 


N247 


• IM 1) 




FCB 


3 




MI76 


Mfl 1MBB12D PR 


LEAI 


put, pa 




M24I 


•IB] 46617926 




FCC 


7Rir 


/ 


16 
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11749 


IIM 14 




FCl 


4 




M»l 


1191 W16UI 




fCC 


/Junt 


/ 


M251 


1194 14 




FCl 


4 




N2S2 


ttn wutn 




FCt 


/J.l| 


/ 


H25J 


UK It 




FCl 


6 




*n< 


I1W 4J7S6775 




FCC 


/teluit 


/ 


N2S3 


IIM 19 




FCl 


9 




e»2J4 


11*1 536S7I74 




FCC 


/Sfpttastr/ 


M2S7 


1112 17 




FCl 


7 




M2S9 


III] 4f63?4if 




FCC 


/Gctobtr 


1 


■J259 


UK IB 




FCl 


9 




M26I 


■ IBS 4E6F7665 




FCC 


Htoitt&tr 


1 


M2M 


IIC6 N 




FCl 


1 




H262 


I1C7 44656365 




FCC 


Ittlttttr 


J 


H263 


i 










M264 


• THE CUKREMT CEN1URY 






11763 


II H 3C2I3139 


CKTURt 


FCC 


1. 19/ 




»26t 


I 










11767 


» 1HE DMS OF m WEE*. 






H26B 


1104 


dais 


EKI 


1 


DAYS TABLE 


H269 


1104 16 




FCl 


4 




M27I 


■IDS 53756E14 




FCC 


/Sunday 


/ 


11271 


■ HE 16 




FCB 


6 





® 



11772 


BlOf 4D6F6E64 




FCC 


/aoodir 


11773 


IIEB 17 




FCl 


7 


N774 


IIE9 54756573 




FCC 


/Unity 1 


M275 


IIF2 19 




FCl 


9 


N276 


• IF} 5765646C 




FCC 


/kidptitir/ 


11277 


IIFC II 




FCl 


9 


M77B 


IIFO 546B7577 




FCC 


llhuiUy 1 


11279 


1216 16 




FCl 


» 


NTH 


1217 46726964 




FCC 


/Frn», / 


H791 


1211 IS 




FCl 


9 


N292 


K1I 53617475 




FCC 


/Silurdiy 


M2BJ 


4 








H294 


• ADJUST FOR PftEVIOIUS IWHTIIS 


11795 
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Mlcroware Seminar 

I an freehly back from this year's OS-9 Seminar, 
Fun! This year the exhibit hall was the most 
Interesting part of the seminar. Single-board computers 
were very much the thing, t only aau a single S-50 
machine there. Likewise, 6BK.S have replaced 6809's. I 
think the only 6809 In use was at the Selku booth where 
there were Fujltau 6809 and 6BK computers. No, 1 take 
that back, there were a few more: a time- card system, a 
CoCo, and a Smoke Signal VAJt. Still, the place was full 
of 68K system* In caae* with Flexlglaaa tope. 

Glmlx waa holding the high ground with their GHX-20 
board. It waa almost atlll warm from the FC-board 
manufacturer. I, and I think everyone elae, was 
Impressed with lta performance. 

The C compiler Is my fsvorlte bench mark. I spend 
more time waiting for the compiler to run than any other 
computar operation. I time the compiler on the CNX-20. 
I waa able to get a amall C program through the entire C 
cycle (preproceeaor, compiler, optimizer, assembler, and 
linker) In about three aeconda, Kim Kempt uaed plpea 
and did the ssae thing In sbout half the time. That's 
fasti 

The price Glmlx wsnts for It Is, in my Judgment, 
too high. It Is s fine bosrd snd many people will be 



hsppy to get It for $2750, but by the time It Is 
Integrated Into s eysten the cost will more like $5000. 
I sm s computer nut; I will sometimes pay a lot of 
money for extra power — even useless power. The 
problem Is chst most of the time the power Is Invisible. 
Who carea how faat the computer waits for characters 
while you edit? Glmlx will probably sell sll they csn 
build, but s lot of potential customers Just won't be 
sble to handle the price for the smsll additional 
usefulness. 

1 thought I'd come back from the seminar with my 
mind made up about what 68K system to get, but 1 didn't. 
The Glmlx to too expensive for s msrhlne that will be 
outclassed In s year. The other computers hsve fine 
prices but the performance difference Is too much to 
Ignore. 1 sleo feel nervous sbout computers that don't 
have a buss. How am I supposed to sdd memory to these 
machines? Msybe I'll grit my teeth and wait for a 
computer that la an obvious choice. 

Selku hsd lots of nice things to show. Three of 

thea were particularly Interesting. They hsve aansged 
somehow to run CP/M ss s taak under OS-9. 1 ran 

WordStar under CP/M In a window while other thlnga were 

going on under OS-9. As they put It "OS-9 Is s 

wonderful operating syatem but It Is very short on 

sppllcstlon software. CP/M la a bad operating aystem 

with plenty of sppllcstlon software. We have combined 
them." 

Even more exciting to me was the Erlna/Serlna 
combination. They are a sophisticated sppllcstlon 
debugger snd a powerful debugger for syaten software. 
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The system debugger needs Co have code written to allow 

It to reach the terminal {and, optionally, the printer) 

without using OS-9 but It can be used to debug drivers 
and even kernel code. 

This seems to be the season for OS-9 debuggers. 
Several good ones are on their way to market but this Is 
special. The Erlna/Serlna combination finally given us 
a way to debug system software. 1 hope they can sell 
them In this country. 

The new-products session was the big event Sunday. 

Mlcroware's Fortran compiler didn't quite make It 
to the seminar. It Is still very close but not quite 
here. 1 spoke to several people with pre-release 
versions of It trying to get some feel for how close It 
was. The people who had played with It a lot seemed 
very pleased with It. Those who had just tried a few 
test programs were having trouble making It work. Based 
on that, I'd guess that Mlcroware Is working on 
documentation and superficial bugs. 

We saw the OS-9 networking package demonstrated. 
It looks like a good Job, but 1 hope they find a way to 
give us aliases for path names {other than the "." 
names). To access a file on another machine you type: 
/net/<nodename>/<devlce>/<dlr>. . ./f lie. You can change 
directories if you like, but typing in pathlists for 
other machines could get boring very fast. 

The networking idea fits smoothly into OS-9. There 
is a network file server which handles most of the 
protocol. 1 think device drivers for the network are 
expected to be able to send and receive packets. Any 
I/O hardware that can handle lnter-machine 
communications can be used. (The system they 
demonstrated was connected using Arcnet and ran fast.) 

There were two glitches that effected the 
new-products session. They did more than give the 
seminar a human feel; they were positively funny. 1 
guess it's a little untactful for me to emphasis them, 
but Mlcroware is running the seminar more smoothly each 
year. 1 like the allghtly disorganised family 
atmosphere that has been fading out of the seminar, so 
when some of it appears 1 cherish it. For the record 
this seminar was another example of smooth organization. 



The presentation of new graphics software for OS-9 
went off without a hitch. 1 have been pretty hardened 
to flaahy graphics demonstrations by the expensive toys 
we have at school, but I was surprised at the speed and 
power of the demonstrations system. It drew the three-D 
curve usually called the cowboy hat much faster than an 
IBM PC does. I think several hundred times faster. 

The Hitachi chip that the graphics software 
supports Includes window support but Ken Kaplan wouldn't 
state Mlcroware's intentions about windows. Let's all 
hope that Mlcroware notices that windows are the "thing" 
and starts to support Ulnju in some hardware Independent 
way. 

A new release of OS-9 for the 6809 Is coming out 
early next year. It will be available first for the 
CoCo. Mlcroware wasn't very specific about what would 
be included in the new release, but there were some 
hints. They were using a Radio Shack hard disk attached 
to their CoCo. The new OS-9 should support a hard disk 
if Tandy decides to sell the interface card. They also 
had some kind of add-on that made the CoCo produce 
80-column output with lower case letters. The new 
releaae of OS-9 will notice the wider screen and use it. 
it will also support networking if the network file 
manager is added (or by some chance included). 

Mlcroware has written a utility which can be used 
to "tune" the serial port. It adjusts the timing 
constant for the port. You are supposed to tweak it 
until whatever you have attached works or you have the 
baud rate you are looking for. 



They have better graphics support. Since the new 
graphics support module is larger than the old one 
Mlcroware has broken it In two. There is a module that 
only provides simple graphics and another that handles 
the Bore complicated calls. You won't need to waste 
apace on software for region flooding if you don't plan 
to use it. 

They have carried the philosophy of allowing users 
to select from a large menu of OS-9 features through the 
package. I think they said that you can even run your 
CoCo without CC10. 



On Friday and Saturday eveyone who was interested 
could see the network running between three machines in 
two different booths in the exhibit hall. Sunday 
morning, when the Mlcroware staff went to set the 
network up in the lecture hall for their demonstration 
they found that the coaxial cables for the network had 
been mangled. It looked like they had been run over 
with a lawn mower. la it possible? They were able to 
salvage enough wire to connect two processors sitting 
right next to each other. The demonstration was fine, 
but we were called on to believe that it would work with 
more than two machines. 

Have you ever had bad dreams about being suddenly 
called upon to give a speech or demonstration without 
being prepared. It happened to one Mlcroware programmer 
who will remain nameless. He was told shortly before 
the new products session that he would be showing the 
new Pascal compiler for the 68K. He did pretty well 
considering that he seemed to have mostly forgotten how 
to use the compiler he was responsible for. We were all 
rooting for him. 



Nothing was said about features and utilities from 
the 68K being moved to the 6809. 

The Japanese contingent at the seminar has always 
Impressed me with their enthusiasm. This year there was 
a aeaslon called The Japanese Connection. I had to 
leave part way through but from what I heard it was 
clear to me that selling OS-9 in Japan atarted as a 
labor of love and has turned into a great success. 

I hope I'll see you all at the seminar next year. 

The Complete Rainbow Guide to OS-9 by Dale Puckett 
and myself has been bought by Tandy. You ahould be able 
to buy as many copies as you like at your local Radio 
Shack. It looks like you'll still have to get the disks 
that go with the book from Rainbow Magazine. My User 
Motes book has been published In Japan — - in Japanese! 
I am flattered. 

I'm getting married in about a month. You will all 
appreciate this because she is a great proof reader. 
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In Che last column, I gave you a small program, whose 
purpose was Co acquaint you with various aspects of 
aaaembly language programming. Aa normally happens, 1 
ran out of space before telling you how to run the 
program. This time around, Fll describe how to get from 
the example program. In lta text form, to something the 
computer can understand, and then how to watch the 
computer do Its thing on the program. 

Turning Code Into Muah 

Computers (aa I'm sure you've discovered by now) are 
extremely picky when It comes to feeding them. You must 
be careful to type everything Just so, with everything In 
lta proper place, and nothing forgotten. Programming In 
assembly language Is certainly no exception. If anything, 
it ahows computers In the worst light possible. Usually, 
if you manage to do something wrong, the computer will 
almply complain a little, and ask you to try again. Here, 
if you get aomething out of order, or don't do all the 
necessary atepa, the computer may decide to go on strike, 
and refuse to acknowledge your existence. (Do I 
anthropomorphize a bit too much here? Sorry - a risk you 
take when you work with computers as much as I do.) 

First off, you've got to put the program into the 
computer. If you haven't done so already, type the 18 
linea of the teat program (see last month's column), into 
a file named progOOI.a. Be very careful to type the 
program la as shown. A few things are not that 
important, such as the blank lines or the comments, but 
other parts must be exact. 

Now, as I mentioned last month, a source file like you've 
just entered isn't suitable for consumption by the 
computer. First, it must be properly sliced, diced, snd 
mashed, or, in our case, assembled, linked, and debugged. 
The exact mechanics of the aaaembly process vary widely 
between operating systems, so what I say spplies directly 
only to 0S-9/68K. The broad details, though, are common 
to most computers. 

The first step in reducing your source file to its flnsl 
form is the assembler. This will produce s relocatable 
object file. Type In the following command line to 
perform this step: 

r68 progOOI.a -o-progOOl.o 
The relocatable object file, progUtil.o, holds everything 
of interest to the computer which occurs in the source 
file. It is not yet sn executable program, though. As I 
mentioned last tJae, multiple relocatable object files can 
be combined, along with common routines from library 
files, to result In the flnsl executable program. This is 
done with the linker, which requires some extra 
information from the assembler to combine the files 
properly. In the current case, there la nothing to be 
combined, but we still have to run the linker, to get rid 
of the extra information and arrive at an executable 
program. The following command line lnvokea the linker: 



168 progOOl.o -o-progOOl -g 

The final executable program la progOOl. Thla contains 
everything needed by the operating system to actually run 
the program. In addition to the numbers corresponding 
to the instructions in the original source file, the 
executable file Includes information about the site, type, 
and name of the program. This is required by 0S-9, so 
that many programs can comfortably reside in memory 
together. We won't have any use for the extra 
Information in the near future, though, so I'll Just 
ignore it for now. 

Note the -g option to the linker. This causes a file 
named progOOl.atb to be created In addition to the 
executable file. The .atb file records the address 
information for all global symbols, which Include the 
labels in the source text which were used with colons 
following them. This allows symbolic debugging, which I'll 
get to next. For now. Just remember that without the - 
g, the .atb file will not be created. 

When you run the assembler and linker, you may get some 
error messages. If you do, go back and check the source 
file carefully. Since this example uses no library files, 
this is the only explanation (other than system fsllure) 
for errors. 

Debugging Your Way To Eallgh teniae at 

If you've followed the above steps properly, your 
executable file can be run with the command "progOOl". If 
you try this, though, the machine will seem to lock up. 
This is because the program doesn't produce any output, 
and doesn't exit when it is finished. To properly use the 
program, you need the debugger. 

Execute the command "debug progOOl". The debugger 
should start, and will read the files progOOl and 
progOOl.atb from the execution directory. The debugger 
now knowa about your program, and also knows where the 
various labels are located within It. 

Let's start debugging by examining the original aource 
code, aa seen by the debugger. In response to the 
prompt "dbg:", type the command "di start 7", and you will 
see the following: 



start 


>3O3C00nO 


move.w fO.dO 


start+4 


>323C0001 


move.w 11, dl 


loop 


>D0U 


add.w dl.dO 


loop+2 


>D27C0001 


add.w fl.dl 


looped 


>B27C0064 


cmp.w #100, dl 


loop+A 


>6FF4 


ble.s loop 


done 


>60FE 


bra. a done 



What you've Just done Is ask the debugger to disassemble 
the 7 linea of your program, beginning with the line that 
has "start:" at the front of it. To disassemble a 
program Is to take the numbers which are a program to a 
computer, and turn them into aome sort of text which 
looks like an assembler aource file. As such, it Is the 
opposite of assembling. 
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The dlsaaaenbly conalata of three columns. The middle 
column hold* the actual nunbera being dlaaeaembled, In 
hexadecimal. The first column la the address of each 
line In memory. Those Unas In the original program that 
began with a label, like "start", "loop", or "done", have 
the aame name aa the addreaa. Thoae Lines that did not 
begin with a name In column 1 have an addreaa which la 
tha nearest previous label plua a number (In hex) which la 
the number of bytea between the label and the atart of 
the line In question. 

The third column of tha disassembly la the actual textual 
representation of s single Instruction. Compare the 
third column with the original source text. They are 
almoat Identical. The main difference la the addition of 
" . w" to many of the opcodea. In the last column, I 
mentioned that moat 68000 opcodea can operate on 8 bit 
(byte), 16 bit (word), or 32 bit (longword) data. A 
particular data size Is chosen by putting one of the 
sufflxss ".b", ".w", or ".1" after the opcode. To aave 
typing, though, the aaaembler allows you to oolt the size 
aufflx, In which caae a default of ".w" la normally 
assumed. The debugger, on the other hand, goes shesd 
and puts the size suffix on Just sbout everything. 

Back to operating the debugger. Notice that the prompt 
la now "dls:". After certain operations, Juat pressing 
return on an empty line will cauae the laat operation to 
be continued. For lnatance, pressing return now will 
cauae the next 7 lines to be dlaaaaembled. Since there 
aren't any more llnea In the program, though, what la 
dlaaaeemblad Is not the program, but more or leaa random 
data. 

Ins tead of disassembling more, try the command "a". This 
will print the symbol table, which should look something 
like the following, though In three columna, not two, and 
with different numbers: 

Jmptbl D 0O0OC200 end D 0OO0C2O0 

btext C 0OOF2P00 bname C 0OOF2F4B 

atart C OOOP2F50 loop C 000F2F38 

done C 000F2F64 etext C 000F2F66 

Remember from laat month that a aymbol is Juat a name 

uaed to refer to a particular location In memory, which 

allows Instructions and data to be referenced without 

worrying about tha actual memory address. Whst the "a" 

command has printed Is a Ltat of all the global aymbola In 

the program, along with the addresses at which they ended 

up. This data haa been retrieved from the .stb file 

mentioned above, progOOl.stb In thla case. 

First, some Information. A global aymbol la a aymbol 
which haa baen made known by the assembler to the linker. 
These sre ths labela which were uaed with a colon 
following them, it Is possible to uae a label without the 
colon, but then tha assembler would not put the symbol's 
nsae In ths relocatable object file, and the linker would 
not be able to record tha aymbol data In the .stb file. 
Since very lsrga programs generally have huge numbera of 
labela, It la a good Idea to only make the most lmportsnt 
symbols global. For now, though, well continue making 
everything global, ao all the labela will abow up In the 
debugger. 

Examine the aymbol table above. There are three flelda 
for each entry. First, there Is the name of the symbol. 
Next, there Is s letter code, s D or s C In this esse. 
Finally, there Is sn 8 digit hexadecimal number, which Is 
ths sddress corresponding to the symbol. Also, notice 
thst In addition to ths lsbels "stsrt", "loop", snd "done", 
which were defined In progOOl, there sre s number of 
additional aymbola, like "end" and "bname". The letter 
code and the extra aymbola have to do with that extra 
Information thst Is psrt of sn executsble progrsm under 
0S-9, which r'm Ignoring for now. It's not thst lmportsnt 
to us now; Just don't be surprised when symbols that 
aren't your own ahow up In your code. 



You won't really have much need for the data In the aymbol 
table. Inatead, It Is there for the debugger, ao you can 
keep referring to placea In memory by name, not number. 
When you typed the command "dl atart 7", the debugger 
noticed that "start" la a aymbol, and looked for It In the 
aymbol table. In my caae. It found the value $0OOF2FS0, 
and proceeded to dlsaaaemble the dsts starting st this 
sddress In memory. This Is sutomstlc, snd much mors 
convenient then trying to keep trick of sll those 
addresses yourself. 

All This To Cat The Answer 5050? 

Enough playing sround. Let's run this thing! First, type 
the commsnd "." (s period). You'll get s list something 
like the following, though not split up Into five lines. 
Just three: 

Dn: 00000005 00000000 00000080 00000003 

00000000 00000001 00U00300 00000000 

An: 00000000 0000C500 00000000 000F6900 

00000000 0000C4FE 00014200 0000C4FE 

PC: start >303C0000 move.w »0,d0 CC: 

Thla la a register dump. Remember thst the 68000 hss 16 
general registers, nsmed DO to 07 snd A0 to A7. The 
first line of the register dump gives the value of the 
eight dsts registers DO to 07. The next line dlsplsye 
the eight sddress registers A0 to A7. The third line of 
the register dump looks much like s line from the 
disassembly. PC Is the nsme of snother register, the 
Progrsm Counter, which Is the sddress of the next 
Instruction to be executed. Here, the PC holde the 
sddress of the line Isbelled "etsrt", and a dlaaaaembly of 

the Instruction follows. Finally, the CC: Is the 

current contents of the Condition Codes register. This 
la the reglater uaed In conditional branch Instructions. 
I'll explain It fully In s lster column. 

When debug is stsrted with s progrsm to be debugged, It 
stsrts out resdy to execute the first Instruction In the 
progrsm. Thus, the register dump shows the debugger 
waiting to execute the "stsrt" line from our little teet 
program. Note that the registers ahown here are aa they 
exlat Just prior to executing the Instruction shown. 
Also note thst there sre nonzero vslues In seversl 
registers. These are vslues set up by 0S-9, to give 
Information to the progrsm sbout various matters, such as 
the command line and the program location. None of theae 
la Important for now. 

Now enter the lnetructlon "t". Thla will cauae a alngle 
lnat ruction to be executed, or "traced". After the line 
la executed, another reglater dump appears. Notice thst 
this line shows s vslue for DO of $00000000, or zero. 
Since ths Instruction Just executed (from the prevloue 
register dump) wss "nova lO.dO", which puts s zero In 00, 
this aak.ee good sense. The current register dump shows 
s dlssssembled Instruction of "move 11, dl", which Is the 
next lnetructlon to be executed. The displayed 01 vslue 
Is not 1, though, sines the Instruction hss not yet been 
executed. 

Type return, without snythlng else on the line. In the 
current mods, this will defsult to tracing s single 
Instruction. Another register dump sppesrs, this time 
with s value of 1 for Dl . Xeep pressing return, snd study 
the register dump thst results esch time. After the 
"move II, dl" comee "sdd.w dl.dO", which results In s 1 In 
DO (1 + - 1). Next, "sdd.w fl.dl" puts s 2 In 01. The 
compare Instruction, "cmp.w #100, dl" doee not chsnge sny 
of ths genersl registers, but note thst the CC register 
chsnges sfter the compere Is executed. At the end of 
the loop, the conditional brsnch Is displayed ss "ble.s 
loop->", st lssst In my copy of the debugger. The "->" 
Indicates thst the brsnch Is to be tsken. Press return 
sgsln, snd you will sse thst the next Instruction to be 
executed is bsrk st Isbel "loop". 
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Keep preeelng return, and uacch ae Che number In Dl 
Increments by 1 each tine through the four line loop, 
while the value In DO goea froa 0, to I, to 3, to 6, and 
ao on, keeping track of the aubtotal ao far. 

Ae you can aee, tracing and examining reglater dumps 
allows you to keep careful track of exactly what la going 
on. Unfortunately, the loop In thla prograa will execute 
100 tlaea, or 400 Instructions In all. This la a lot of 
tine apent preaalng return. There la, of courae, a 
better way. 

Type the Instruction "b done", and follow It with the 
Instruction "g". The flrat of these aeta a breakpoint, 
which la a message to the debugger to atop when a 
certain point In the prograa la reached. Here, the 
debugger le told to atop when It geta to the line 
labelled "done", which la right after the add loop 
finishes, The "g" Instruction just aeana to go, that is, 
start executing Instructions without psualng and reglater 
dumping after each line. The execution contlnuea until 
the breakpoint la reached, at which time the prograa 
atopa and another reglater duap la printed. 



The prograa la now donel But, did It work? Well, the 
final reglater duap ahowa $000013BA In DO, and $00000063 
In Dl. Type "v ,d0" and "v .dl". The V command Juat 
prlnta the value of an expression In both hexadecimal and 
declaal. ".DO" aeana to take Che value currendy In DO, 
and alallarly for ".dl". The value of 00 la S050 declaal, 
and Dl holda 101 declaal. You night reaeaber froa way 
back In algebra that the aua of all numbers froa 1 up to 
N la (N*(Hfl))/2, or In thla caae, 100*101/2 • 5050, ao the 
prograa aeeaa to have worked. 

Good enough) Type "q" to suit and return to 0S-9. 
Reenter the debugger, If you like, and read the manual 
end try out eoae of the other commands. Ill say aore 
about the debugger later, aa we get to uae aore of lta 
capabilities, but by now It ahould be obvloua that a 
powerful debugger will greatly aeelat you In delving Into 
the Intricacies of aeaeably language. It la hard to 
overestimate the vslue of watching a prograa execute line 
by line, and being able to aee It unfold ea It modifies 
registers and aeoory. 
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I think I'm In trouble! I think that 1 am In 
trouble with my wife. And I know that I aa In trouble 
wlch DHU and Che good people aC 68 Micro, The reason 
for my difficulties Is chaC I have apenC every spare 
aoaenC for che paac few months where I aa now; sitting 
In front of this terminal doing "stuff" with my 
computer. You see 1 first built this machine ten years 
ego when It started life ae a SUTPC 6800 aystem. It 
then had 16k of memory, a CT-1024 terminal, an AC-30 
caaaette Interface, and a PR-sO printer. It waa a truly 
"state of the art" ayatem, Now the atate of the art la 
not a atatlc thing, and my old 'puter la generally 
considered something from the dark agea. Even tho It 
haa grown and evolved over the yeara to the point of 
having floppy dlek drlvea, digital tape drlvea, 6809 
CPU, hardware number cruncher, aeparate 6802 TO PEP, 
etc, But In the paat few months, It hss become a whole 
new ayatea (or ao It aeeaa), 

Here la what happened. In January 1'dS I received 
a flyer In the aall from Priority One Electronics 
offering new Shugart 604 Wlncheeter drlvea for $99 each. 
Theae were brand new drlvea In factory aealed boxea, tho 
only 5aeg each, Well I did not know how I would uae 
them, but no haa radio operator can realat thla kind of 
bargain, eo I ordered a couple. And alao ordered a caae 
with power aupply for thea. Then I atarted looking thru 
all ay back leauea of various computer asgazlnea, paying 
particular attention to all the tiny little ada In the 
back. You know, the onea you have to uae a mlcroacope to 
read! Then araed with thla Information, 1 began making 
phone calls until I found the beat possible price on sn 
XEBEC S1410 hard dlak controller. But you muat 
underetand, that waa the beat possible price on that 
particular day. As you know, thla varlea almost dally! 
When It arrived, the controller waa XEBEC's S1410A, 
which Is an Improved veralon with additional features 
and half the power conaumptlon of the original. 



Having gotten all of thla good atuff together; 1 
then began aearchlng back Issues of the magazines again. 
But this tlac shopping for Information on how to put the 
controller snd drives to uae on my ayatem. Aa It turned 
out, the moat valuable magazines were 68 Micro and Byte 
(In that order) while all the others were useless. I The 
following Is an editorial type comment that 68 Micro 
will probably feel they need to delete. I It waa 
revolting going chru other magazines looklug for 
Information of this nsture. Most seem to feel the wsy 
Co sdd s hard disk system to sn existing computer Is, 
"Be sure to hsve your purchsslng sgent specify....". 
What haa happened to thoae old hackera, like me, who 
actually like to BUILD things? [End of editorial 
comment.!** The main thing I learned from the aanuala 
on the drlvea, hard dlak controller, and the magazines 
can beat be summed up this wsy. I needed to do three 
things to get the drlvea working on an SS-50 ayatea, 
flrat, I needed to acrounge a bunch of ribbon cable and 
connectora to tie everything together. Second, 1 needed 
to wire-wrap a P1A baaed hoat adaptor to convert SAS1 to 
SS-30, and finally do the aoftware to tie It Into Flex. 

If you hsve hsd no experience with hsrd disk 
drives, of the five Inch vsrlety, some of the terms I 
hsve used may seem a little atrange. So allow ae to 
explain how they are Implemented. All five Inch 
wlncheetera are Identical at their ribbon cable (and 
power) connectora; Juat aa all floppya are. But the 
hard dlaka are very different froa floppyal Thla 
Interface It called by aeveral different names, but all 
of thea have Seagate In the naae of the definition. You 
aee, Seagate Technologies developed It and deaervea the 
credit. All five Inch Winnie controllers are dealgned 
to connect to thla type of drive. The computer end of 
the hard dlak controller la normally called SAS1 
(pronounced aassy, like a smart-mouthed child), SASI la 
abort for Shugart Aaaoclatea Standard Interface. The 
hoat adaptor converta the signals from your particular 
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computer to SAS1 and from SAS1 to those your computer 
likes. This lets your computer deal with the hard disks 
(electrically) such like a parallul printer when 
outputtlng and parallel keyboard when Inputting. The 
XKBEC controller Is an Industry standard. In my opinion. 
And Is used In quite a number of hard disk systems from 
a wide variety of sources for numerous computers. In 
many ways It la to hard disk systems whst O.C. Ilayea Is 
to smart Dodeas. Almost, but not quite! It has Its own 
processor, RAW. sector buffers, snd command language. 
Allowing data transfers one byte at a time with full 
handshaking, to or from the hard disk. It also has 
diagnostics for both Itself and the drives. The XEBEC 
controller Is so smart that you could ALMOST use It to 
put Winchesters on an ADN3 ■ Apple 11 or other dumb 
terminal] 

Having acquired all of this useful Information and 
being ready to stsrt putting It Into practice; I was 
Immediately aide-tracked for several months by 
Installing paneling, laying ceramic tile, doing 
electrical wiring, etc. Do ALL WIVES look at unfinished 
bssements ss extensions of living space or Is It only 
Foxy (my wife)??? 

By the time all of the blisters, smashed thumbs, 
and so forth had healed and I waa again ready to tackle 
the hard dlak project. A new issue of 68 Micro arrived 
In the mall, and this one contslned sn ad by WullUritten 
Enterprises for their host adaptor, software, and 
complete systems to add hard dlak drives to SS-50 
computers. So out comes the microscope and I find that 
they are Intended for use with the XEBEC controller! 1 
thought that 5200 for the hoat adaptor seemed a bit 
high. But It did come with the software on disk to tie 
It Into either Plex or 0S9 whichever you choose. Well, 
I may be cheep, but I sa slso lszy. And If the software 
could be had without having to do It myaelf, and If 
Wellwrltten Enterprises could be perauaded to provide 
all the neceaaary ribbon cablea; It Juat might be worth 
It! So 1 picked up the phone and called the number in 
the ad.... It waa answered by s reel live human nameil Tom 
Weaver! He turned out to be a person much like myself 

(what a relief!). We also have sn AT&T PC630U snd have 

been dealing quite a bit with AT&T Information Systems 
which Is stsffed entirely by people who are not able to 
walk and chew gum! ! ! Anyway Tom and I had a nice long 
chat during which we discovered that we both were 
hackers; we cried on each other's shoulders sbout the 
problems we hsve hsd with IBM PCs (and/or clonea) and 
the need to have them. And many other things, much to 
the detriment of my poor old phone bill! The call ended 
with my placing an order for WellWrltten's host adaptor 
and Flex aoftware. And Tom agreeing to modify the 
softwsre for TWO hard drives (no one had ever requeated 
THAT before) and to Include all the neceaaary ribbon 
cables for an additional fifty bucks. That might seem 
like a rather high price for the cables, but I had been 
checking to see what It waa going to cost to buy the 
necessary cable and connectors; so It seemed like a 
bargain to me I 

When Tom and I hung up, I Immediately placed a call 
to DMW and auggeated that 1 do thla article. (Ouch! 
There goea the phone bill agalnl) I must have been 
persusslve becauae he agreed, reluctantly, to uae It 
assuming It had redeeming aoclal value. And I PROMISED 
to have It to him within a month (several months ago). 
Now you see why I am In trouble with 68 Micro! 

Within a week after the phone call to WellWrltten, 
I received In the mall the hoat adaptor, cablea and 
softwsre. And a letter from Tom filled with profuse 
apologies for the delay which he said were cauaed by the 
time required to modify their software drivers for my 
needa. Actually, I waa pleaaed aa thla waa the beat 
turn-around time ever on anything I had ordered for any 
of our computera. But pleaae don't tell Tom cauae he 
seemed to feel really bad about the delay! 



WellWrltten's softwsre was close to whst I needed 
but, ss always, not quite what 1 wanted. Their drivers 
are 100X relocatable and when Installed move themselves 
to the top end of memory, adjusting MtHEND In the 
process to protect themselves. I wsnted to put them 
Into spare PROM spsce and uae as little SAM aa possible 
to Implement the hsrd disk system. Also their drivers 
are for the XEBEC S1410 NOT the S1410A and 1 wanted to 
uae the additional featurea provided by the latter. One 
nice thing the SI410A doea that the S1410 docs not do la 
write verify; which means It will verify a sector just 
written transfertng only the STATUS without tranaferlng 
any data. The S1410 requires that you read a sector 
Just written to see If It wss written correctly or not. 
The S1410A will resd the sector snd give only the ststus 
which Is much fssterl A woek or so of 
blood-swest-snd-tesrs resulted In softwsre drivers thst 
were ROMsble, used the SL41UA features, and uaed only 32 
bytes of RAMI It also resulted In the discovery of s 
few (undocumented) differences between the S14I0 and the 
S1410A controllers snd s couple of bugs In WellWrltten's 
softwsre (due to the modifications to allow the uae of 
two (physlcsl ss opposed to logical) drives. After some 
"brainstorming" with Tom (there goes the phone bill 
sgsln), we worked out the problems snd the moment of 
truth wss close at hand. It waa time to connect 
everything up and see If It would actually work! 

DISASTER STKIKRSI When I applied power, the fuae 
blew on the JRD Winchester Enclosure/power supply! 
Every time I applied power the same thing hsppenedl So 
I finally replaced the fuse with a "26 CAUCE copper" 
fuae and began connecting teat equipment to the power 
aupply. It rt 1*1 not tuktt long to discover that the 
startup current of two Winchesters and a XEBEC 
controller waa somewhere between that of an arc welder 
and an aluminum proceaalng plant) The JRD 
enclosure/power supply thst 1 bought from Priority One 
wss NOT up to the task I And I don't csre whst the 
advertisements say, she won't do It! The esslest way 
around the problem was to add a couple of awltchea so 
each drive could be turned on or off Individually. 
Which atopped the fuses from blowing; but did little for 
the bright red glow from sround the regulator 
tranalatora. After adding about twelve pounds of finned 
hest sinking pilfered from an old Collins mlcrowsve 
ayatea the paaa tranalatora glowed an acceptable color! 
And everything ran at a temperature which would not lead 
to premature failure. But there la no way that 1 can 
recommend the JRD enclosure from Priority One 
Electronics) I do understsnd thst Triple A In Chicago 
has a similar enclosure/power supply that la up to the 
Job, snd there ere probably others. 

WellWrltten's approsch to the host adaptor csrd wss 
somewhat different then what I had originally Intended. 
They uaed TTL chlpa to build the hoat adaptor, while 1 
had planned to use a P1A. Their way la better! Ualng a 
PIA requires thst one aide la used for the SASI control 
lines while the other side sets ss s bl-dlrectlonsl 
eight bit data bua. Ualng the PIA means that It must be 
Initialized by the aoftware and reinitialized whenever 
It la neceaaary to change the data direction on the data 
aide. Using discrete IC's means thst no Initialization 
of any kind la required for the hoat adaptor and the 
read-write line on the SS-30 bus la uaed to change the 
data direction. So the PIA approach loaes In two waya, 
more aoftware overhead and alower. Thla may not appear 
very Important, but Winchesters connected to the SS-30 
bus and uaed thru program controlled 10 aeem quite alow 
to anyone accustomed to ualng hard dlaka! Thla la 
becauae Winchesters normally uae DMA controllers which 
tend to be bllndlngly faatl But the trade-off is 
simple, DMA hsrd disk systems cost lots snd lots of 
$SSSSS . But If you hsve not been accustomed to using s 
DMA hsrd disk ayatea, the difference between floppya and 
WellWrltten'a hard dlak ayatem la very similar to the 
difference between tape and floppya! Tom Weaver at 
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WellUritten Enterprises cells me that 
happier with the speed of the hard disk 
OS-9 Instead of Flex. This Is because 
of this type work about ten times fas 
according to Tom. Hie Is probably co 
been using Flex for years and have a la 
software that runs under Flex. In a 
ae, you see, Ken Kaplan at Mlcroware 
nicest people I have come to know thru 
And I would truly like to be using his 
happen to like hire. Such Is life, 
Richard Don of CIMIX too, but I can't 
with the C1M1X name on It I 



I would be a lot 

a If I were using 

hard disk systems 

ter under OS-9, 

rrect, but I have 

rge Investment In 

way this saddens 

Is one of the 

computer hacking. 

product because I 

1 guess. I like 

afford anything 



1 may have given you a false Impression about 
WellWritten's software by all the talk of the 
modifications necessary. It worked well straight out of 
the box and appears to be completely "bullet-proof". 
The aodlf icatlons 1 made were only necessary because I 
wanted It to work out of FHOH and therefore be as 
compact as possible) wanted to use the advanced features 
of the XEBEC A-model controller; and (probably moat 
Important) wanted to have the fun of re-doing It! The 
software consists of the subroutines to allow your 
operating system to use the Winchesters and a format 
utility to let you format a new drive (which takes 
FOREVER) or re-formst an old drive (QUICK). I am still 
looking for a good way to boot directly from the hard 
disks (and so is Tom, I think) so If anyone knows how to 
do it please drop me a line I 

WellUritten should be commended for providing the 
source code for their software! That used to he normal, 
but Is now quite rare! If you also have an IBM (or 
clone) you know that those folks consider the source 
code to be aore valuable than the Queen of England does 
the "crown Jewels". I'll never understand that, because 
1 have yet to see ANY software for the MS-DOS machines 
that was worth the asking price! We have the PC-6300 
because we have one at work and needed to compatibility 
at home and it Is BY FAX the best MS-DOS machine I have 
seen. But It Is sadly lacking when compared to this 
antique I am using at the moment. I guess It will take 
another generation or two (of people) to prove wrong the 
head of a LARGE corporation who recently told me; "You 
are wasting your time to go Into a boardroom for 
approval of a major computer purchase unless the 
equipment you are recommend trig has IBM written on It." 

Adding the hard disk drives has pointed out a major 
shortcoming of the Flex operating system to me. Flex 
was developed for use with floppy disk systems and Is a 
fine single user single tasking operating system for 
computers using floppys. When you add hard disk drives, 
and load then with software a D1R command seems to go on 
for DAYS. The operating system 1 use most Is UNIX which 
allows (and encourages) the use of sub-directories. 
Flex has only one directory which Is not good when you 
have hard disks. This may prove to be another powerful 
argument for OS-9 which is very UNIX like. A directory 
with two or three hundred fllea in it can be most 
confusing! 

if 1 ramble on much further, 68 Micro will be 
forced to blue pencil most of what 1 have said. So 1 
had better end this pretty quickly! As I have 
described, I have added TWO hard disk drives to my 
existing 6809 system for well under 51000. All of the 
software 1 already owned runs perfectly with the hard 
disks. WellWrltten Enterprises hardware Is very good and 
their software works without any hassle or bugs. It was 
easy to get the hard disk system running. MS-DOS 
syatema STINXl And, if you have been thinking about 
adding a Winchester; give Too a call. I think you will 
be glad you did! 



made using this computer so very much more enjoyable 

that I have been spending too much time playing with the 

old computer. if she were not upstairs on the PS-6300, 
1 KNOW I would be In serious trouble! 



** Editor'* Note: Well Mickey, you give me a good chance 
to get my licks In, again. Those "old hackers" are still 
around, and a lot of potential new ones also, but It Is a 
new ball game. 

The simple fact Is, we (hackers) don't return enough 
profit (mostly none). We want kits and bare boards at 
reduced prices. We sometimes use "surplus" - spell aore 
like "drop-out" parts (save a few cents, you know) and 
then when It (board or whatever we bought naked as a 
blue-Jay) flakes out we either bend the vendors ears to 
the extent he tearfully regrets ever have gotten Into the 
"bare" board business or we write a nasty letter-to-the- 
edltor and cause the poor guy even more grief. Or, 
occasionally he runs Into a guy like you (and I like to 
think, ae) who does his homework, realizes that the kit 
and bare board dealer has this problem and appreciates 
his hanging in there with us. And when we do tie him up, 
It should be at least, mutually benefiting. 

For all the time he spends on the phone explaining 
the circuit in minute detail to an earnest but "wet 
behind the ears" aspiring hacker, writing letters to 
different magazines explaining why his board or what-have- 
you normally does not fizz up In smoke, scratching his 
head us he looks over a board received In the mall with a 
letter demanding an immediate retund (plus postage and 
something for lost time), noticing that all the foil Is 
lifted from the board, apparently because far too much 
voltage was applied, or the regulator sit there, crisp on 
the board, soldered In backwards, etc. Or a demand for 
an Immediate refund because It won't work with a surplus 
Dlg-A-Wumpus lens fogger, that was a real $1.67 bargain 
(has to be, has over 100 IC<i on It) - tlum, wonder what 
RTL or DTL means, oh well. And so It goes 

And 1 can recite a few hundred mure reasons why the 
kits and bare boards disappeared. NO PR0F1T1 1 1 1 1 1 f 1 1 1 1 C 

Now for folks like you, me and thousands of others, 
that has been a tragedy! But the hard cold facta are, 
too many abused or misused the do-it-yourself suppliers. 
So they Joined the ranks of the "we will do It all, then 
they can't (we hope) mess It up too bad - tie us up on 
the phone for hours, etc.". Hence, all ready-rolled 
lately. 

We get calls all the time from "new blood" wanting to 
know what kits, etc. are available? Fact la, a majority 
of us who now buy the factory made stuff, actually were 
once the "hot on kits" types, only the kits and bare 
boards disappeared. Without kits, this thing would have 
never gotten to the place where It la now. And probably 
with nothing but kits, it still would not have gotten from 
there to here. Sort of a catch-22 thing. But the fact 
remains that there is a multl-mlllioo dollar market out 
there, all wanting kits.' Most would pay "premium" prices 
Just for the educational benefits of constructing a kit. 
But the bitter taste is still too fresh. 

Some day, some smart guy Is going to figure It out 
right, get the necessary capital together, buy out the 
rights to some kit manufacturers (I know one who wants to 
sell) computer kits arid boards. And be another Instant 
millionaire. The market la certainly there. A recent 
survey showed that kits and bare boards are the deepest 
void, that has a ready market, in the whole computer 
game. But It also la fraught with sink holes, It has to 
be done right, with a decent margin figured in to cover 
all the extra coat a kit vendor experiences. Beyond 
that, It la Just another sound business venture, with 
better than average odds to succeed. And we understand 
that- education cost! 



In caae you were wondering why 1 aald that 1 think JJMW 
i in trouble with my wife; the hard disk system has 
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MUSTANG - 020 




By Che ctae you receive chls, our Data-Corop Division 
should be Into Che first dellverlee of chelr Muacaog-020. 
The response waa more chat I had actually expected, yet I 
had felt that It would be strong. 

when you consider that the KUSTANC-020 Is s full 12.5 
aegahertc aachlne, with over 2,000,000 bytes of RAM and 
coaea wlred/teated, even the 4 port cable and connector 
plate, with 4 DB25 pre-wlred connectors and a 12 volt to 
12 volt de converter. Also Included Is the Motorola 020 
Bug, which normally sella for around $500.00 alone. It Is 
hard to comprehend that all that POWER and SPEED 
can be completely contained In such s snail enclosure. 




We hsd the whole thing, enclosure, csbles, floppy snd 
hard disk, configured snd going around the first of 
December. 

You will slso note thst we sre chsnglng our 
recoaaendatlon as concerns hard disk controllers. At 
first we thought thst both the OMrl 20C snd 5000 series 
ss well ss the Xebec 1410 snd 1410A controllers would do. 
However, ss the prototyping continued we found thst the 
5000 series 0MT1 would not do st sll snd the OHTI 20-C1 
was the only 0MT1 thst we could recoaaend (becsuse of 
pre-conp). The OHTI 20-C will probably work If your hard 
disk does not require pre-coap, but because of the varied 
specifications for several different brands of hsrd disk 
available and driver changs, we decided to not Include It 
In our regular offering. The Xebec 1410/1410A both work 
well and although not quite aa fast as the OHTI, will do 
for sny reasonable application (our prototype has a five 
year old Xebec 1410 Installed). However, If you need that 
extra speed (about 12-222 in soae nodes) then the OHTI 



20-C1 Is worth the extra $200.00. And we do furnish the 
specs for aost of the more popular hard dlak drives so 
that you can configure to the 0HT1 20-C1 . If you desire 
to order the 0HT1 20-C1 be prepsred for the additional 
cost of $200. As s result, unless you order the 0HT1 
specifically, we will Install the Xebec 1410 series 
controller. The dsrn thing is soooooooo fast now that 
the little difference does not seem to make much big 
difference, but If you need it, we can Install it (OHTI 20- 
Cl). My personal feeling on the entire natter is to 
Invest in the 68881 co-processor, snd use the Xebec 
controller. Makes the cost of the 68881 s Little less 




biting. And the speed lost with the disk drive 
controller is recovered snd plus, in the gslned speed snd 
efficiency of progrsa execution, Which is actually what 
the ayatea does aost of the tine. I.e. - tine spent in 
program execution aa opposed to disk losds snd ssves. Of 
course, you can always install both and be on the very 
topi 

On our prototype we set up a RAM disk C/dd - defsult 
drive) consisting of 7 50K of RAH. This still lesves us 
with over s million bytes of free RAH! When we login It 
losds the entire CHDS directory into /dd RAH Disk snd 
also all the LIB, DfcFS, SYS and other directories needed 
for BASIC09, C, PASCAL snd all other normal operstlons. 
The entire load from hard disk to RAM disk Is sbout 42 
seconds. Thst consists of sbout 680,000 bytes 
trsnsfered. We then do everything from RAM disk, snd 
occasionally update load (via date reference; i.e. If a 
later date and tine than when loaded, then copy (update) 
to hard disk). The norasl update operation only consuaes 
sbout 3 to 4 seconds. Becsuse of the treaendous speed 
of the KUSTANC-020 it la a simple, safe snd above all fast 
way to utilize this kind of computer. 

Also we sre finding thst aost all our HLL prograas 
csn be ported directly to the KUSTAHG-020, recompiled snd 
run. 6809 snd 68020 BAS1C09 la very close. In aost 
esses no chsngea at all needed. And the HUSTAMC-020 
uaea the aaae disk format as OS-9 6809. No porting 
probleas whatsoever, 

Another plus is that this version of 0S-9'(> C 
coapller is very, very close to UNIX Systea V 'C*. «jat 
Systea V software can be ported over and run wis'-. Little 
if any modification (per Microware documentation). This 
feature we have not tested personally, but others aoi". 
knowledgeable than 1 have ssld Likewise, so I repeat ) 
here now, That being the case, it is to be assumed that 
it would work the other way also. If sny of you know for 
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sure, lee me know and I will pass 1c along. 

Another interesting and powerful feature Is that one 
floppy disk is really all that Is needed with the KUSTANG- 
020. At first, because of the slow manner of doing say a 
BACKUP with our 6809 OS-9 level 111 system, and one disk 
drive, being able to only use 64K, 96 tpl (80 track) OS 
Dl), we felt that maybe two drives would be needed. As It 
works out, one Is sufficient. So far about the only thing 
we use the floppy drive for is porting Into and out of the 
system. BACKUP on the 68020 Is assigned 750K of buffer 
RAH and swallows Che source disk In one sweep. Then 
just Insert the destination disk and within less than a 
couple of minutes or so 600,000 plus bytes are backed up 
to Che new dlak. Takes a little longer to a floppy than 
to a hard disk or RAH disk. We ship all floppies (80 
crack, DS 0D) running at 6 ms. however, I recommend chac 
you recune them (fast and easy wlch Che furnished source 
makefile and MAKE command) to 3 ms., as all the floppies 
ue ship are capable of 3 me. access speeds. 

Also you might bear In mind that additional 1/0 
options are to be Bade available for thla system. Flrsc 
an additional 8 pore expansion unlc will be offered (cocal 
12 users or devices (printers, modems, plotters ,ecc.) and 
later for UniFLEX intelligent I/O expansion units. There 
is no reason chac this system should noc be capable of 
supporcing 32 or more users. The fucure looks bright! 

In addition we hope to be offering an expansion, 
plug-on RAM card, about another 2 meg or so. Also don'c 
be surprised Co see some very fine CAD software from 
Klcroware and Hitachi also offered in the not too distant 
future, Pretty exciting for all of us here. And one 
nice thing chac Motorola has said chac makes me feel 
better about this whole project it chut they expect the 
68020 Co hold a strong position (support and all that 
other gootl stuff) well Into Che 1990's. As you might 
remember 1 ofcen expressed Che feeling that 1 personally 
felc chac chey had noc supported some of Che other 
devices as well as they might have. 

Tor you speed freaks, or chose who need even more 
speed, Chen 1 would suggest that you consider UniFLEX. 
Ic is faster In most instances. While much of 0S-9 is 
compiled from "C" source, I suspecc chac most all of 
UniFLEX Is assembler. Also our UniFLEX 68020 syscem Is 
optimized for Che 68020, noc Jusc Che syscem buc Che 'C 
compiler and other TSC MHLs as well. Alchough UniFLEX is 
higher In cose by abouc $100 dollars, lc has a loc going 
for ic. In Che months Co come we will be doing a 
comparative review of several systems, as well as a STAR- 
DOS (FLEX) compatibility 68XXX syscem (wacch chls one - a 
possible sleeperl). 

You might wane Co bear in mind chac you can gee 
closer co Che internals of Che machine wlch OS-9 Chan 
UniFLEX, as Che 0S-9 syscem cones wlch source or 
docuaencaclon for practically everything needed to attach 
about any device you might desire to the MUSTAJiG-020 
under OS-9 (far more lacicude in being able Co configure 
chls system to your hardware applications than Che 6809 
versions). As for UniFLEX, while very complece in driver 
selection for a number of devices, you do not get source 
or any other lnformacion Co assise In developing drivers, 
device descriptors, ecc. Thac has been a long clme 
complaint of mine; TSC has noc, desplce promising on 
several occasions some years back, Co release a version 
of UniFLEX. I and others were cold by TSC that it was 
done buc only Che documencaclon was holding things up. 
In a snore recent conversation with someone from TSC I was 
given the Impression thac Che later versions were in 
fact. But sclll no configuration docuaencaclon. I 
wonder why chey puc Che conf lguraclon section in Che 
UniFLEX manual, buc never saw fie Co deliver, as prooiaed 
ac several SUTPC dealer meetings? 

Are we really all chat scupld chac we (all of usl) 
would screw up If we attempted Co configure UniFLEX? I 
do know chac thousands have been configuring 0S-9 for 
several years (from day one actually) and chey seem Co do 
pretty well, and so has Mlcroware. Even the many 
thouaands of CoCo 0S-9 user manage! I wonder what Che 
lesson Is there? 



In that conve rs.it ion 1 was cold chac TSC was willing 
to write any drivers or descriptors that you night need. 
For a price. However, based on my experience with the 
marketplace (as a consultant 1 have been responsible for 
several multi-tasking, multi-user system decision by some 
rather large companies, both domestic and abroad) and 
most of chem have engineers more Chan capable of doing 
normal conf lguraclon projeccs. Face Is some balk ac 
having Co pay a vendor Co do additional functions that 
could be accomplished lnhouse. After all, chac Is whac 
they hire and maintain an engineering staff for. 

Right now 1 have s client who is a 150 unit site- 
license prospect. They have an excellent engineering 
staff. The folks In engineering are reluctant Co 
recommend a syscem chac muse have oucslde support for 
Che more mundane projeccs, also lc cues lnco chelr 
Justification for being there in Che flrsc place. Buc 
syscem power and speed are prime considerations. Both 
systems have their merits, and each can do a bang-up Job 
of milking all the power out of Che 68020 chac will be 
reasonably expecced. 1 guess lc Is all in how chey view 
Che overall picture. As of this date no decision has 
been made, but it is certainly a nice little contract. 

Another consideration when deciding on your MUSTANG- 
020 system is Che Floating Polnc Co-processor, Che 68881. 
I scrongly suggest that you decide prior to ordering the 
syscem. The reason being chat Che sofc /firmware has 
pointers to the 68881 co-processor. As the syscem comes 
burned In and ready Co run, Che soft/firmware must know 
about the 68881 being onboard (to handle the 68881 code). 
It can be Installed later, but you are in for some 
programming effort. So consider the above carefully, as 
it can save you time and money to order it In the initial 
order. 

The 68881 co-processor is a complete processor In 
it's own right. Fact is, It Is probably more complex than 
the 68020. As it was designed especially for the 68020 
(but will work with the 68010, 68012 also) It makes a big 
difference when it comes to crunching numbers. U you 
are primarily processing text Chen I would recommend 
saving Che difference. The 68020 Is no slouch, even 
wlthouc Che 688811 

In Che coming months I will be publishing additional 
lnformacion concerning Che MUSTANG-020 and other 68XXX 
systems. Also will be celling you abouc our experiences 
wlch Che syscem. We are learning new and lnceresclng 
things every day. Our prococyplng has been an eye 
opener, Co say Che lease. 

There Is one thing that I can tell you for certain. 
The MUSTANG-020 la the most powerful syacen we have ever 
had in our office or lab (we once had a 360). Ic has 
more power and speed Chan nose ail other systems selling 
In the $25,000.00 Co $150,000.00 dollar rangel 1 know 
chac la a big claim, buc If you don'c believe lc, look 
again ac Che benchmarks. Co ouc and price say a VAX II- 
780, wlch hard disk and 2,000,000 bytes of RAM. Pleaae 
noce Che benchmarks listed below. 

Program USR as written in Hie language "C*. 

Program mould be executed |6) times with the following types 

Of variables: 

short, 

register snort. 

integer. 

register integer. 

long. 

register long,' 



main 1 | 


f [TYPE) ij.k: 


for |i=0; i < 1000; i*+| 


for lj=0; j < 1000; )♦*) 


k ri ♦ i * 1983: 


1 
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Program USR a written In the language "SMPt.". 
Register assignment is assumed to be a compiler responsibility. 
Program should tie executed (31 ernes witn the following types 
of vanaoies: 
word. 



pointer, 
long. 



UNICOM/SAN DIEGO 
BENCHMARK RESULTS 



Program USR benchmark results for various architecture machines. 



type tp = long; 

procedure main 
vaoaoie tp i.J, k; 
for r=l step i*l vwfiiie i f" = 1000 
forj=l step;*! while j <= 1000 

k = i *j ♦ 1983 
end ( for j J 
end | for I } 
return 
end / mam } 
end {procedure} 
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As a last blc of Information this time, I night 
auggest that you opt for the 20 aegabyte alze hard dlak 
when ordering Che HUSTASG-020. Because of our quantity 
purchase of hard disk drives, the difference between the 
10 and 20 aegabyce drive la only 3200 to you (current 
prices, subject to change due to an unstable diak aarkec) 
and the difference Is well worth the snail additional 
expense. 

We hope to be able to ship installed and tested 
ays teas within 15 days of receipt of flrn orders. Boards 
alone will Cake a little leas tine. The tlae difference 
la that we do a tight -nargin burn in for boards alone. 
For complete aysteas the nargin la tighter due Co floppy 
and hard disk burn-ina. However, the deaand is ahead of 
the supply, at this doe. In the nexc few months we 
should get pretty well caught up. But worst case, as it 
appears now, la 30 day turn around. Hope Murphy isn't 
reading this I 



For those of you with a Q aoaethlng or anocher 

68XXX SBC, and wishing to take advantage of our trade-in 
offer ($400.00 If It still works and has all the aofeware 
and document ation you received wich the ayacea), give ue a 
call. However, ao that you alght know now, basically thla 
la the way that the trade-in thing will work. If you wane 
to ahip us your trade-In prior to our shipping you the 
HUSTaJCC-020 we will teat It out and you will only need to 
enclose the difference wich your order. Otherwise we will 
ship at the advertised race and lasue a rebate check for 
the trade-in value as soon as we receive and test your 
trade-In. Also we will be hsvlng a few of these (trade- 
lns) available as we are already receiving trade-ins. 
These we will be selling, without any warranty, at a price 
cloae to our break-even coaC. Call or write for quotes. 
We can even install then In our enclosures wich our dlak 
driven . But remeaber we WILL NOT pass along any 
warranty, for any part of Che system using these uaed 
SBCa. 
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Which brings up one last point. Our enclosures are 
ideal for any SBC 68XXX or otherwise. The power supply 
is the switching type and top grade. The enclosure can 
hold two half high drives and a mounting bracket is 
included. Most SBCa can be attached Co the bottom of 
the system, top of the bracket or to one of the drives 
(as we do). The enclosures are ac/rf by-passed, with a 
lighted power switch and another front panel switch for 



reset. Several cut-outs on the back to hold connectors, 
etc. The enclosure is a fan ducted system, with bottom 
and front side ventilation intakes. All wiring is 
Included for standard power connections to 4 devices (5 
vdc and +12 vile). 



DHw 



FLEX - 09 KERMIT 



Language: 
Version: 

Oftte: 



By: Jur van der Burg 
Nettelhorst 56 

2402 US Alphen aan den Rijn 
The Netherlands 

C (Compiled with lntrol (c) compiler) 
2.3 

November 1985 



KERMIT for FLEX is derived from the UNIX version. 

It is enhanced in several ways, such as data logging, 

server mode etc. 

It ahould run on about any version of the FLEX-09 (tin) 
operating system. Hardware dependent things are kept in 
the files FLK.H and FL10.C . 

Command auamsry: 

CONNECT 

Format: CONNECT 

The CONNECT command will allow you to make a connection 
to the remote system over the line that was specified by 
the SET LINE command. tf a log file was opened (SET LOG) 
then the data will be buffered in memory. If thla becomes 
full, it will be written to disk. Handshaking is provided 
(see SET HANDSHAKE). 

Whlla connected, several sub-commands are possible. 
These are the escape character arguments: 



sode 



S 

Q 

R 

H 

3 

F 

U 

? 

escape char 

Other 



Close connection, "escape" to command 

Show status of connection 

Quit logging 

Resume logging 

Show availability 

Send 'BKEAK' signal 

Execute FLEX command 

Send null 

Show escape character arguments 

Send escape character Itself 

Sings the bell 



the sending (remote) Kerrait. 

The current transfer can be aborted with control-C. 



GET 



Format: GET file 1 ,f lie I,Ule...]] 



The GET command will allow you to get a flle(s) from a 

remote server by specifying their nsites. 

The current transfer can be aborted with control-C. 



SERVKK 

Format: 



SERVER 



This command will cause Hermit to enter server mode. The 
other Kermit can then issue server commands to send nnd 
receive files without having to give SEND or RECEIVE 
commands to Kermlt-09. Type a ControL-C to quit the 
server node. After a timeout the server will quit. 



FINISH 



For 



FINISH 



This coomand will case Kermlt-09 to tell the other Kerrait 
(Which ahould be in server mode) to exit from Kermit. 
After receiving acknowledgement that thla La being done, 
Kermit will prompt for another command, 

BYE 



Format: 



BYE 



Thla command will cause Kermlt-09 to tell the other 
Kermit (which bhuuld be in server mode) to exit from 
Kermit and, if applicable, terminate its Job (or process, 
etc.). After receiving acknowledgement that this is being 
done, Kermit will exit to FLEX. 



HELP 



Foroat: 



HELP 



SEND 



Format: 



SEND file [, file I, file.. .)) 



The SEND command will allow you to send a flle(a) to the 

other Kermit. The drive number specification will be 

stripped off the fllespec. 

The current transfer can be aborted with control-C. 

RECEIVE 



This command will give a short display of the available 
commands . 
LOAD 



Format: 



LOAD file 



This command will send a textflle to the current line. 

It can be used to send a file of parameters to a smart 

modem, or to send bare text to the remote system. 



Format: 



RECEIVE 



FLEX 

The RECEIVE command will allow you to receive a flle(s) 
from the other Kermit. The filenames will be specified by 
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FLEX [command] 
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This coaaand allows you to execute a FLEX coaaand froa 

within Kemlt. When no coaaand la given, It will be Thla coaaand will aake the transfer sore verbose. It will 

proapted for. Be careful only to uae FLEX coaaanda which show the received and tranaaltted packets, and various 

run In the utility coaaand apacel other things of Interest. 



STATUS 



TIMEOUT 



Foraat: 



STATUS 



Foraat: 



SET TIMEOUT value 



Thla coaaand ahowa the current status of Keralt-09. This 
Includes the nuaber of characters that have been send 
and received froa the reaote Keralt. When a real-time 
clock la available, an eatlaate of the effective baud rate 
of the transfer la Included. 



EXIT 



Foraat: 



EXIT 



This coaaand will exit Kerrait-09. If a log file was used 
with CONNECT, and the buffer contains still data, then 
the buffer will be written to disk before teralnatlng 
Keralt-09. 

The SET coaaand la useil to aet various paraaetera In 
Keralt. 



SET 



Foraat: SET coau>.ind 



LINE 



Foraat: 



SET LINE addreaa 



This coaaand will the the addreaa of the Interface you 
are using for the tranafer. A check will be aade to aee 
li the Interface la available. 
BAUD 



Foraat: 



SET BAUD speed 



This coaaand will aet the desired baudrate for the 
coaaunlcatlon. In staple FLEX aye teas the only baudratea 
allowed are 300 and 1200. Thla Is switched by the divider 
of the ACIA Interface. 



CONFIGURATION 



Foraat; 



SET CONFIGURATION number 



Thla coaaand will aet the configuration to uae for the 
coaaunlcatlon. The following values are possible: 

0-7 bite, even parity, 2 atop bite 
I - 7 bite, odd parity, 2 atop bite 
2-7 bite, even parity, 1 atop bit 
3-7 bite, odd parity, 1 atop bit 
4-8 bite, no parity, 2 atop bite 
5 - 8 bite, no parity, 1 atop bit 
6-8 blta, even parity, 1 atop bit 
7-8 blta. odd parity, 1 atop bit 



ESCAPE 

Foraat: 



SET ESCAPE character 



Thle coaaand allows you to set the ESCAPE character for 
the CONNECT proceaelng. 



This coaaand will aet the nuaber of seconds before 
Keralt-09 will time* out to atteapt to receive a aeaaage. 
This timeout Is used to handle transmission errore which 
totally loae a message. The default value Is five eoconde. 



IMACENODE 



Foraat: 



SET IMACEH00E on/off 



This coaaand will aet the Inane mode transfer flag. When 
It Is set, the data will be transferred as It Is. This la 
uaeful for transfer between FLEX aysteas. When clear, 
epace compression will take place, ae well the expansion 
of tabs. Carriage returns will not be processed, while a 
linefeed will be converted to a carriage return. 



DUPLEX 

Foraat: SET DUPLEX full/half 

Thle coaaand will control the CONNECT coaaand, In that 
tbe locally typed charectera will be echoed to the local 
eyetea when duplex la aet to HAL/. 



LOG 



Foraat: 



SET LOG file 



Thla coaaand will specify a file to capture the data 

received froa the reaote ayetea within the CONNECT 

coaaand. 

The file will be closed li the flleapec Is a dash ('-'). 



HANDSHAKE 



Format: 



SET HANDSHAKE start stop 



This coaaand will set the handshske characters used for 
controlling data within the CONNECT coaaand. The defaults 
are XON and XOFF. When the capture buffer becomea full, 
the atop character Is sent to the remote system. If thst 
ayetea atope aendlng data, the buffer will be written to 
dlek. After that the atart character vill be sent. 



The SHOW commend will show ell parameters eet with the 
SET coaaand, with one extenelon: SHOW ALL. 



Foraat: 



SHOW cos 



ind 



Editor's Bote: Due to the aire of KERH1T, the aource la 
available, for lotrol C, on both 8 and 5 Inch dleke. The 
entire eet of programs and other data conalst of about 
730 FLEX aectora. Therefore, the price of the 8 Inch 
disk Is sa advertlaed In the 'Reader Service Ad', thla 
leaue. For a 2 dlek - 5 Inch aet - the price Is 
lncresaed froa $12.95 to $19.95, to cover additional 
coat. 



DEBUG 



Foraat: 



SET DEBUG on/off 



BMW 
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SWTPC DMAF2 

Modified To Support 



Egbert Jan van den Buaache 
Raaa 50-A 
2611 LV DELFT 
HOLLAND 

With the approplate modifications to the board It's very 
well possible to combine 5" an 8" drives to work via the 
DHAF2 controller. No apeclal treatment of the drives is 
neceaaary, but if the 5" drives have a ateprate which Is 
hslf aa faat aa the 8" drives It makes things pretty essy 
All algnala sre the same only the data transfer rate Is 
different. The 5" drives hsve s trsnsfer rste of 125 
Xblt/aec where the 8" drives hsve 250 Kbit/sec (single 
density). The same spplles to double density, where they 
do 250 Xblt/aec (5") and 500 Kblt/aec (8"). To connect 5" 
drives to the DMAF2 controller only s twisted csble Is 
required which connects the 34 pin 5" connector to the 
50 pin 8" connector. The DKAF2 bosrd needs seversl 
pstches. 

1. The WD1791 floppy controller chip oust be supplied with 
1 MHz clock Instead of 2 HHn. 

2. The reference frequency for the PLL must be chsnged. 

3. The time constsnt of the Input circuit must be 
chsnged. 

4. FLEX must be adapted . 

5. UniFLEX must be adapted. 

1. and 2. are easily solved by adding two additional 
"divide by two or not" circuits. In fsct these sre the 
aaae ss slresdy In use for the Single/Double density 
selection. See fig. 2, where the controlling slgnsl la not 
DDEN(-) but 8"(-). Thla requires one 74S112 and two 
74LS00. To fix the PLL cut the trace near pin 6 of IC15 
and connect pin 6 to pin 1 of the 74SU2 connect pin 6 of 
the added 74LS00 to the trace previously going to pin 6 
of IC15. The other controlled divide by two la placed In 
the clock going to the WDI791. Cut the trace from IC17 
pin 6 to 1C20 pin 24 and Insert here the second "divide 
by two or not". 

The 8"(-) slgnsl is derived from the drive select latch 
where s two Input OR la looking fur a "1" on pin 6 or 15 
of IC25. Connect pin 1 and 2 of the spare gste In IC34 to 
pin 6 and 15 of IC29. The output of this gate la the 8"(-) 
slgnsl. 

As soon ss drive 2 or 3 Is selected one of the 5" drives 
la In use and Is the controller set for 1 MHz operstlon. 
To satisfy the third Item we need something more. SWTPc 
uses a tranalator switch to decresse the time constsnt 
of the Input filter, but now we have to switch between 
three vslues. I replsced the original circuit by that of 
figure 1. The adjustment Is even more essy; one vsrlsble 
resistor for esch time constsnt. 

Host problems sre solved now. But... the circuit used for 
write precomp 1» not working correctly st 1 HHx! Csreful 
study of the WD1791 data sheet learns that there la a 
ahlft In the phase relstlon of clock and data. As ray 
TANDON 848 drlvea refuaed to work with precoap anyway I 
bypassed Che whole circuit. Cut IC20 pin 31 to IC18 pin 12 
snd IC6 pin 13 to IC12 pin 17 snd connect IC20 pin 31 to 
IC20 pin 17. 



5" DRIVES 



The softwsre (FLEX). 

The drivers in FLEX sre only suited for one type of drive. 
Msln problem Is s wrong sector count before switching to 
the other side of the dlak or to Che next track. 1 solved 
this by building some Intelligence In the driver. As soon 
ss drive 2 or 3 Is current the sector counts sre 
adjusted. See listing of driver overlay. All the rest Is 
tsken care of by the hardware. 

To be able to create 5" disks you need s NEWDISK progrsm. 
1 used the stsndsrd TSC NEWOISK which 1 hsd on my disk 
(8" DMA version), the WESTERN DIGITAL manual snd DYNAMITE* 
to creste another NEWDISK program for 5" DMA. Essential 
to know Is the byte count per trsck which la 3100. bytes 
for s single density trsck snd 6200 bytes for s double 
density trsck. 

In UniFLEX the swspplng on 5" floppies Is slower than on 
8" drlvea. As we hsve 5 or 10 sectors (512 bytes) on a 5" 
UniFLEX disk we csnnot write 8 sectors sfter esch other 
without switching sides, ss Is done on 8" disks, (8 times 
512 la 4K which la the minimum raennry bank size). The 
solution is to swsp block by block.,. It works but Is 
slow. 

I do not wsnt to go In details sbout UniFLEX, I'ara still 
waiting for reply from TSC regarding to what extend I can 
publish modifications to copyrighted stuff. 

Conclusion. 

Thla writing la not to get everybody digging In their 
DMAF2 boards but It again stresses the extreme 
flexibility of our SS50 hardware which Is still sround 
when many others disappeared from the scene. Also It 
gives an Idea to what level my hardware Is upgraded. I 
hope to take you into UniFLEX next time. 

Don, thank you for printing thla In your fine magazine. I 
hope to send you more from the Dutch CS/SWTPc User Group 
in the near future. 



Editor's Rote: Thanks Egbert for this information, 
everytlme 1 publish an article of thla nature I get heaps 
of good comments. 

All should remember that the S50 bus Is fsr from 
desd. Maybe not aa active as once was, but still a very 
active group. The existing hsrdwsre, for the most psrt 
Is top quality, and atUL auperlor to moat of the stuff 
being sold by the 'other side'. 

If other readers who hsve updsted their equipment 
keep this sort of material coming, we have a very bright 
future for the hardware types slso. How 'bout It gang? 

BMW 
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cw Software -Additions 



TUT iDnotis 



(SVC - A Krm oriented TEXT tolTOB with availability 
of "SHIT aid. Hacro dafloltlooa, configurable "permanent 
deflneblo MOOT - ail aeendard taaturea and the laataac 
'liobal" fuactloaa In the weet. A elapte, automatic 
terminal conflg prog re* makei thla a raal *oo haaaai* pro- 
duct. Only 6K la aire, leaving tha average ayataai over 
143 iectoro Cor taat buffar * appx. 14,000 plue of Craa 
memory! Extra fina for programming aa trail «a £<»;£„ 

lagmlar 9129.9) 

nzx »m.»* 



RtXIiJMtU 4 USU5 TOOLS 



SOLfl - OS-* laiMll 1 aa4 C ooly. K BymooUc Objact/Loglc 
Verification 4 Exaaloa debugger, tocludlng latino 

dabugglag. dleaoaombla and bit, SOLfl IS TBI PXWT 

COMafLin DftSOGGmS wm ban* eeao for tba 6809 OS-4 Hrlul 
SQlfS doaa It all. With 4 rich ooloctloo of monitor, 
aeaeabler, dlaaaaeabler » toviroBiiotil, txccutloa and 
othar mLoceUaaaoue toeauodft SOL'S La tha WDST fWU/in. 
tool-kit ltaai you <reo owol Tat, SOLfl La almslm to uaat 
With coaplata docuao at a tlon, a snap. Everyone who ha* 
ordarad thla packaga baa ravodl Sa* review - 68 BLcn> 
Joeraal - IheceeapaT I ♦S3. So Tttind' doSigflng hara, full 
acraao dLapuy*. rlcb and complete lo Information preeeot- 
ad. Sloea raviaw lo 68 Klcro Journal, tola La our feateet 



»rl 



•AT - A full faatura Krm orLemted TEXT COlTOI with all 
tha baat oC "Pit <t«T. For thooe who aworc by aod loved 
only PIE, tbte la for youl All Pit (eat urea aad much 
•oral Too aiany (aaturaa to Uat. And If you doo't like 
thete, chaaga or add your ova. PL-9 oource furnlaHed, 
M C" aourca available aooo. Saally coofUured to your C*T, 
kvtth apa-dal cooflg aactlon. 



CPtCUL tVTWnrCTIla) OPTU * 



PAT/JUST 



FLEX S79.9* 



PAT A JOJT («/aaarea) FLn ^99.9'j 

*Hota: JVWT In "C aourca available for OS-9 
— Sm iOST aatfajTUaUg - S.I. MEDIA CctAlAg - tola laam* 



LmimlM I 6 C o«l* - OS-* Ss«Bl*ar $14«.«) 

* gtoii OrrsnootTifsj omi * $o».*5 



Plaaaa note tb« apadal dlicouACa <) ted tad tiata) 
of aaaortad aoftwara lo tha 4.S. PATAIA catalog la tola 
aod othar laeuee, 

Alao plaaa* ooto tba oaw policy oo docuaeatatloo. of 
• on S-B. HSOLA owned or Ucaaaed aoftwara producta 
offered In their catalog, aod repeated below. 

Hoat all prgreme h#v« the dacuaeatetion Is text diva 
file Corset. U you can print it out oo your printer, the 
price lo aa ebowo la the catelog for the aoftwara. If 
you want ua to prlot It out, pleaee add 325,00. TMa la 
our average reproduction, abort ruo coot. Oo most all 
Itean, tha aavLoge la wall worth your dolog the printing. 
However, tlili la only don* to balp ear* you hard earned 
dollara. All othar aoftware haa vendor furolahed docu- 
■ancatloa Included In the price. Another - <l your chalet" 
S.S. MEDIA feature. 
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K-BBSIC updates are noni available. If gon 
pmrhasBd K-BBSIC prior to Julg I. 1985 
and nrish to have gour K-BBSIC updated, 
please send $35 enclosed nrith goor master 
disk to Southeast media. 



KL — BHSIC under OS-9 •nd FLEX twill now compile 
TSC BASIC, XBBSIC, and XPC Source Code Filii 



Telex 5 106006630 



(615)842-4600 



2-4600 m 

5900 Cassandra Smith Rd, 
Hixson. TN 37343 

lor information 
call (615) 842-4601 

CoCo OS-9'" FLM" 

SOFTUIARE 



V 



K. — DnblL now mokes the multitude ofTSC ■ ■■SIC SoTtuiore 
ouolloble for use under OS-9. Transfer your favorite BHSIC 



Programs to OS-9, compile them, Assemble them, and 
□3QC30CD — usable, multi-precision, familiar Software is 
running under your favorite Operating Systeml 



K. — BASIC COS-9 or FLCHl, 1 ■'.. .--.;. 

Mi Special !!! 




the Ittombler 

99.49 





Sculptor 



Microproccmmor Dew, lopmca t ■ Ltd. 'a Commercial Application Generator Program provides a FAST 
Commercial. Application Development tool unavailable to the OS-9 and UnlFLKX User before. Develop .iny 
Commercial Application In 20t of the normal required time; gain easy updating or customizing. PLUS, 
the Application can also be run on HS-OOS and Unix machines I Sculptor handles Input validation, 
complex ca lcula tlona , and exception conditions as well aa the normal collecting, displaying, reporting, 
and updating information in an orderly fashion. Key fields to 160 bytes; unlimited record aize; file 
atze should be held to 17 million records. Utilizes ISAM Pile Structure and B-cree Key files for rapid 
sccesa. Input snd Output communication with other programs and files plus a library of ISAM routines 
for use with C Programs. Run-time included v/ the Development package; a compiled Application only 
needs a Run-tine License. Additions! charge for Networked Units . Prices for Dnmlopnvnt Packagc/luo- 
tlac Discount a available for purchases of 5 or more Run-time Packages. 



0S-9 / UniFLEX 


— 










68000 Ur 


IFLEJ 




KS DOS 


— 








IBK PC Zenlx 




*t»5. 00/ Jl 75.00 


Altoa Ze 


nix 




— S15»5.O«/»2«5.00 


-- jm.oc/si 15.00 


US DOS NetvorV 


- 


* 




** 




UNIX 




— 


* ** PC DOS 


a 




a* 




* Full Developeaent Package 


** Run 


Tin* Pa 


ckage Only 




Full OEM and Dealer Dlacounta Avail 


able 


! 




hf 111 Specia 


1 


Buy Out 


II! 


SPECIAL - Limited 


Quantity MI Special 


Buy 


Out 


... J 


V* 




b809 PL£X 


sorrwaju: 






















TSC »lee tltllltlea 






.aa 


S75.00 


■aw 


only 


1 50.00 






MANUALS ONLY 








TSC telle 






waa 


S75.00 


an 


only 


(J5.00 




TSC 
TSC 


Basic Precompiler waa 
Text Editor waa 


S25.00 
S25.00 


taw 
Be. 


only 
only 


420.00 
110.00 


TSC Text Proceaaor 






.a a 


S75.00 


■aw 


ooly 


♦50.00 




TSC 


III bug waa 


$25.00 


■aw 


only 


110.00 


TSC rig. Preco.pl ler 






waa 


S50.00 


■a* 


only 


isj.oo 




TSC 


Hneaonte AJaeobler waa 


S25.00 


■ev 


only 


120.00 


TSC Hex Baelc 






W»B 


S7J.00 


an 


only 


Sjo.oo 
















TSC Flex Diagnostic 






VII 


S75.00 


■aw 


only 


ISO. 00 






COMPLETE 6800 SOFTWARE 








TSC Text Proceaaor 






waa 


S75.00 


•m 


only 


I Mi. DO 




TSC 


Text Processor waa 


550.00 


awe. 


only 


•J5.00 


TSC Aeae abler 






waa 


S50.0Q 


■a* 


only 


BJ5.00 




TSC 
TSC 


Precompiler waa 
Diagnostics waa 


S 50.00 
S7S.00 


aw* 

■a. 


only 

ooly 


155.00 
(30.00 


TSC Precompiler 






waa 


S50-0D 


Baai 


only 


•15. 00 






DISKS ONLY - 6800 


Software 








TSC Editor 






waa 


S50.00 


an 


only 


•55.00 




TSC 


Editor waa 


SS0.00 


■aw 


only 


$15.00 


- 


















TSC 


Utilities waa 


S100.00 


Be. 


only 


(70.00 


TSC Vtllltlea 




DISKS 


waa 

ONLY 


S75.00 


■a* 


only 


(50.00 




TSC 


Asaeablera waa 
KANUALS ONLY - 6800 


sso.oo 

Soltwar. 


*" 


only 


555.00 


TSC Ox tended Preco.pl 1 


el 




waa 


S50.00 


■M 


only 


(M.00 




TSC 


Dlagnoatlce was 


S25.00 


■aw 


only 


120.00 


TSC Baeic Flex 






waa 


SJ5.00 


ato* 


only 


(50.00 




TSC 


Debug ^ waa 


S25.00 


■aw 


only 


(20.00 


TSC Diagnostic* 




Wj| 


waa 


$75.00 


■aw 


only 


$30.00 




TSC 


Text Proceaaor X^L*. **B 


S2S.00 


Be. 


only 


(20.00 


TSC utllltlae 




a-> 


waa 


S7J.00 


■a* 


only 


ISO. 00 






^r 














m W 


til 


Plaata 


I St-iclf- TrMar 


Osaratlitg Sf»toa> A Disk Sin III 
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(615)842 



Telex 5106006630 

2-4600 m 

% ttitli 

5900 Cassandra Smith Rd. 
Hixson. TN 37343 

tor information 
call (61S) 642.4001 

CoCo OS-»" FLEX' - 

SOFTWARE 




HSSEIT1BLEHS 



yi 



ASTRUgOv Iron Southeast Madia — A 'Structured Asseeftler for the 
6809" which requires the HC Macro AsveatVter. F. CCF ■ J».»s 



Mecre Assembler for TSC 



FLEX STAMMH Assembler. 

special — ccf Jis.oa; 



sso.oo 



OSM Extended t*M Macro Asseeftler from Lloyd I/O. — Provides local 
labels. Motorola S-records. and Intel Hex records; XREF. Gene- 
rate OS-9 Memory modules under FLEX. FLEX. CCF. OS-9 tM.OO 

Relocating Assembler w/HMInf Loader fro* TSC. — Use «lth many of 
tne C and rascal Compilers. F.CCF .150.00 

MACg, by Graham Trott fro* Winds-mam Men ayeieme — Co-inUim 
Editor and Aeaenbler; faat Interactive A.L. Prograaming for smalt 
to aedlue-atied Prograaa. r.ccr - ili.OQ 

XBaCZ — HACe »/ Crole Aeeembler for 6800/1/2/3/8 F.CCF - $91.00 

TRUE CROSS ASSEMBLERS from Computer Systeas Consultants -- 
Supports 1802/5. 2-80. 6800/1/2/3/8/11/H.Ctl, 6804. 680S/HC05/ 
1*6805. 6809/00/01. «S02 faajlly. 8080/5. 8020/1/2/ 3S/CJS/39/ 
40/<8/C48/«9/C49/SO/8r48/49, 8031/51/8751. and 68000 Sysieai. 
Asseabler and Listing formats sane is target CPU's format. 
Produces maeMne Independent Motorola S-Text. 

FL£X, CCF. OS-9. UnlFLCX each - tSO.OO 

any 3 - SIM. 00 

the complete set ■/ C Searee ( except trie 6B0O0 Source) - 1200.00 

XASM Cross Assemblers for FLU from Cceejusense LM. — This set of 
6800/1/2/3/5/8. 6301. 6502. 8080/S, and 280 Cross Assemblers 
uses the raalller TSC Macro Asseabler Coamnd Line and Soruce 
Code format, Asseabler options, etc.. In providing code for the 
target CPU's. Complete set. FLEX only - S1SO.0O 

CRAMI froa Lloyd 1/0 — 8-Blt Macro Cross Asseabler with same 
features as OSM; cross-asseable to 6800/1/2/3/4/5/8/9/11. 6602. 
1802. 8048 Sers, 80/85. 2-8. 2-80. THS-7000 sers. Supports the 
target chip's standard mnemonics and addressing modes. 

FLEX. CCr. OS-9 Full package -- 53*9.00 

OUSnV 16. 32 froa Lloyd 1/0 — Cross Asseabler for Use 60000. 

FLEX. CCF. 05-9 S249.00 




f •• annni • 

m 11 u.s. i 

(■■•. 11,10) 

aaa is Satlat-* r«r*iin 

101 ■!■ r,.,.l,r 



|DlSHSSEmBLEHS| 



SUPER SLEUTH froa Computer Systems COHilUiti -- Interactive 
Dtsasseabter; extremely P0NERFULI Olsk File Binary/ASCII 
Exaalne/Cnange, Absolute or FULL Disassembly. XREF Generator. 
Label "Ntae Changer*, and Files of 'Standard Label Hues* for 
different Operating Systeas 



Celer Computer 

CCO (32- Aeq'd) Ob J. Only 149.00 

CCF. 06 J. Only SSO.OO 

CCF. ./Source Sff.00 

CCO. ObJ. Only SSO.OO. 



SS-SO Pmi (all */ A.L. 
F. ttl.OO 

U. 5100.00 
0. SIOI.OO 



OrtAMITE » froa Coapater Systeas Center -• Excellent standard 
'Batch Mode' 01 tasseabler. Includes XREF Generator and 
"Standard Label" Files. Special OS-9 options ■/ OS-9 Version. 

CCF. ObJ. Only SlOO.aO CCO. ObJ. Only $ Sf.tS 

F. ' ' 1100.00 0. " " .ISO. 00 

U. " " 5300.00 



PHOGHHmrninG LHnGUHGES 



© 



Pl/t from ttlmmrmem Were lyataaa — ay Craham Trott. A combination 
Edltor/CoaptLer/Oebuggar . Direct aource-to-objact compilation 
dtllverlni faat, compact, re-entrant, ROM-able, PIC. 8 A 16-blt 
tntegoro 6 6-dlglt Anal Duabara for all real-world probleae. 
Olr-ct control over ALL Syatee resources, loeludlng interrupt!. 
Comprahanalva library support; miopia Machine Code Interface; 
etap-by-etep tracer (or Inatant debugging. SOO* page Maouel 
with tutorial guide. F, CCF - 'IN.M 

NMIMSICAL froa Whimsical Developments — Hon supports Heal •waters. 
'Structured Programming" WITHOUT losing the Speed and Control of 
Assembly Language! Single-pass Compiler features unified, user- 
defined 1/0; produces ROMable Code; Procedures and Nodules 
(Including pre-coaplled Modules); many "Types* up to 32 tit 
Integers, ••e'lflt Real lumbers, unlimited slied Arrays (vectors 
only); Interrupt handling; long variable Names; Variable 
Initialization; Include directive; Conditional coastline; direct 
Code Insertion; control of the Stack Pointer; etc. Run-Time 
subroutines Inserted at called during coapllatlon. Normally 
produces lot less code than PL/9. F and CCF - J1K.0O 

C Compiler froa eloartish Micro Sratcm* by Jaaes McCosh. Full C for 
FLEX except bit-fields. Including an Asseabler. Requires the TSC 
Relocating Asseabler If user desires to fapleaent his own 
Libraries. F and CCF - STrS.OO 

C Coapller froa latrel •• Full C except Doubles and Bit Fields, 
streaallned for the 6809. Reliable Compiler; FAST, efficient 
Code. More UNIX Compatible than most. 

run, ccr, os-9 (Laval 11 obit), u - S575.00 

PASCAL Compiler from Lucldata — ISO Based P-Code Compiler. 

Designed especially for Microcomputer Systems. Allans linkage to 
Asseabler Cade Far metlaua fleilblllty. 

F and CCF 5" - S»°.»5 F 8- $99.93 

ra-CAL Compiler from OmegaSaft (now CortlUae) Sefcware) — For the 

PROFRgllOML! ISO laied, Nattve Coda Compiler. Primarily for 

Real-Tlma and Procaaa Control appUcatlone. Powerful; Flexible, 

Roqulraa a "Motorola Coapatlble" Rolo. Aaab. and Linking Loader. 

T and CCF - $42-.. Of One rear Nalnt. - $100.00 

--•ASIC froa LLOTO I/O ~ A 'Native Cade' (ASIC Caaafler which Is 
now Fall/ TSC X8ASIC coapatlble. The coapller coaplles to 
Assembly Language Source Code. A NEN. itreaallaed. Asseabler Is 
now Included allowing the assembly of LARGE Coaplled C-BASIC 
Prograas. Condltfonal asstably reduces Run-time package. 

FLEX, CCF. OS-9 Coasller eitk Assembler - tUV.OO 

UbWSI COMM. from Caa*e-a«H Ltd. -- Supports large subset of ANSII 
Level I C080L with many of the useful Level 2 features. Full 
FLEX File Structures. Including Random Flies and the ability to 
process Keyed Files. Sogaent and link large prograas at 
runtfae. or lapleaented *t a set of overlays. The Systea 
requires S«n and CAN be run tilth a tingle Disk Systea. 

FLEX. CCF; Normally 1199.00 
Special latnaW tare Price (while in effect] — SM.tS 

FORTN froa Stearns Electronics -- A CoCo FORT* Programming 
Language. Tgltarad to trn* CoCai Supplied on Tape, transferable 
to disk, written In FAST ML. Many CoCo functions (Graphics. 
Sound, etc.). Includes en Editor, Tract, etc. Provides CPU 
Carry Flag accessibility. Fast Task Multiplexing. Clean Interrupt 
Handling, etc. for the "Pro". Excellent "Learning" tooll 

Color Computer OK.T - IS8.M 



y 



•FlEX is a IradarTiark 0* Tecrmeal Syslems Consultants 
*OS9 i> a uademark ol "AiCfC-vare 

II! Pleam 




•♦-•clf- 



Cptrmfing SyitMi 



AvaUapility l^oamzi — 
F « FIXX, CtT - Cnlir Ccawpntet FLEX 
O ■ 06-9, CCO ' Coln( Ccaajxiter OS-g 
■ lellFLFX 

CCO ■ Color Computer OlsM 
OCT » Color Conputat Tape 
I It! 



32 



February '86 



68' Micro Journal 




SQFTWHHEfDEVELDPmEnT^ 



BaslcOt I*af froa Southeast Media — JMs lattcO*. Cross atfifMC* 
Utility It t Bes1<09 Prograa which »111 produce a 'pretty 
printed' listing with each ifite mattered, followed by i coaolete 
cross referenced listing of all variables, external procedures, 
end line nuabers celled. Alio Includes e Prograa List Utility 
which outputs ■ fist 'pretty printed" listing with line numbers. 
Requires Bas1c09 or RunB. 

* CCO obj. only — Jit.M: w/ Source - »7».«S 
Lacidata riSCU. OTUXnat (neioJte* LDOnaTi mul war }) 
liMF — produce a Croee Reference Uaclnf of any text: oriented to 

Peecel Source. 
IBCLODI — Include other Fllee In a Source Te*e, Including Binary; 

unllalced neetlne capabllltlee. 
rlOFXtlt — provide! en Indented. Nuabered. "Struct ograa" of e 
Peecel Source Text File; view the overell structure of large 
prograa*, prograa Integrity, etc. Supplied In Peecel Source 
Code: require* coeplletlon. 

r, ccf — xics utility y - sao.oo, s- - sso.oo 

Dill froa Sou the* it Media -- A UalFLCX 'basic' De-coeuller. Re- 
create a Source Listing froa UnlFlEX Casalled basic Prograas. 
Worts w/ ALL Versions of 6809 UnlFlEX Mile. u - SJH.IS 

FULL SCmi FOMS DISfUr fro. Caapater 4rstaat CoaselttaU — TSt 
Extended IASIC prograa supports any Serial Teralnal with Cursor 
Control or Heaory-Mepped Video Displays; substantially cxtands 
the capabilities of the Prograa Designer by providing a table- 
driven aethod of describing and using Full Screen Displays. 

F and CCP. U - SIS. 00. w/ Source - $50.00 



DI5K1UT1L1TIES|| 



OS-g VOIsc froa Southeast Media -- For Lrrel I only. Use the 
titcided Mw»rl capability of your SMTPC or Mali CPU card lor 
slallar foraat DAT) for FAST Prograa Coaplles, CMD execution, 
high speed Inter-Process ccaaunkatfent (without pipe buffers). 
etc. - SA«E that Systea Neaory. Virtual Diss lilt Is variable In 
ax Increments up to 960X. Seen Asseably Required. 
— Lsnvl I OkLT •• OS-g obj. only - $7».M; w/ Source - »«».« 



o 



0-f froa Seutkeett Media — Nrltten In IASIC0* («1th Source). 
Includes: ITFOtMAT. 1 BASIC04 Prograa that reformats t choien 
aaount or an 05-* diss to FLEX Foraat to It can be used noraally 
by FLEX: and FLEX, a BASICM Prograa that does the actual read 
or wrlta function to the special 0-f Traetfar bisk: user-friendly 
aenu driven. Read the FLEX Directory, Delete FLEX Files, Copy 
both directions, ate. FLEX users use the special disk Just like 
any other FLEX disk. spfan fcO BAT OFTD 0-$3».«5 

COPtmilT fron Seethes st Media -- Copy IAP.SE Disks to several 
saeller disks. FLEX utilities allow the backup of M* rin ji,, 
to any SMALLER site diskettes (Hard Olsk to floppies. B" to 5*. 
etc.) by slaply Inserting diskettes at requested by C0PTMM.T. 
ho fooling with directory deletions, etc. COFTMwLT.CMI 
understands noraal 'copy' synui and keeps up with files copied 
by eelntelnlnj directories for both host and receiving disk 
systea. Also Includes IACXUP.CMD to download any slie 'randoa* 
type file: USTOIE.CMB to restructure coaled 'randoa* files for 
copying, or recopying back to the host sytte*; and n-fn.IaT.Oti 
as a 'bonus" utility that 'relinks* the Tree chain of floppy or 
hard disk, eliminating fra assentation. 

Completely doceaoaard AstesaYlr Language Saarca file* taclaiea). 

ALL ' Programs (FLEX. 8" or $*) 19».SS 

COPYCAT froa Lucldat* — Pascal NOT required. Allows reading TSC 
hlnl-FLEX, SSO O0S6B, and Ofgltal Research CP/M Disks while 
operating under FLEX 1.0, FLEX 2,0. or FLEX 9.0 wlOi $600 or 
(B09 Systeas. COPVCAT will not perform alracles. but, between 
the prograa and the aanual, you stand a good chance of 
accoapllthlng a transfer. Also Includes sosse Utilities to help 
out. Prograas supplied In IMiltr Saarca Coda (Asseably 
Language} to help solve unusual probleas. 

F and CCF 5- - JSfl.OO f "* • MS.00 




A 



aateetar 
tea II B.s.a, 
(win. II. sat 

1*4 SI t»I'»i- r«r«l(w 

lol aiy rwrwie* 



(615)842-4600 



Telex 5106006630 



2-4600 m 

% $§§!! 

5900 Cassandra Smith Ret. 
Hixson, TN 37343 

for inlofmatlon 
Call (81S) B42-4«CM 

CoCo OS-9" FLEX" 

SflFTUIME 



PUI Oltt OTI L mil froa Cm* irar **<•■* Gtf-xaaltaat* -- Bight <•> 
dtrftrfflt Aia«ably language («/ Source Coda) FLEX [filial** for 
every FLEX Ueer* Toolbox: •»•* a File with CIC trr*r»; T»at task 
for error*; €•«**« cvo Make; a f**t Otal Ba ra -ay Prograa; Wit 
Dl*k factor*; Ua*«tl*« Fra*-Ct-tia on the Dlak; prtnt Dick 
ldeatlf tcatlaei and Sort and teplace the Wek directory (in 
■ oread order). — *- I* LOB — Tan XBASlC Prograa* Including; A 
IASIC kM^Htetr vUh tXTRAa ovar "ftlMUM" like check for aleelng 
lahal daflnUlon*. proc«aaaa dak to Dlak inataad of In Ktoory, 
etc* Other prograae CMpora, Marge F or Caaoratt Vpdete* 
between two BASIC Prograae. check BASIC tWfJaaece laaaara, 
ccapare t«M mttm^m^dmi file*, and) 5 Prograa* for eatabllahlng a 
Hatter Dlrectary of aeve ret Dlak a , and iort lng, « elect log, 
updatlog, and prlattog paginated ltitlnge of theae fll»i. A 
BASIC Craa*-iafaraaca Prograa. written In Aaeeably Laoguag*. 
wbtch provldaa an 1-Ref Lletiag of the Varlablea and M*#rvtd 
Horde Xn TK B4SIC. OASIC^ and rOOHPIUl BASIC Progra-w. 

ALL VtUltla* lefTada ■aarca (either BASIC or A-L. Source Code). 

P and CCF - 9M.00 

tAHC Otuitiaa <MLJ for IfcirLD — SM*00 



IfcomnTuniCHTiDns) 



CKODEH Feleceaaualcatloas Prograa froa Coapater Systeas 
Conseluats, lac. — Kenu- Driven; supports DiaaV Teralnal Hoo>, 
Upload and Download In non-protocol node, and the CP/M *Modea?" 
Chrlstenten protocol aode to enable conaun lea t Ion capabilities 
ror alaott any reQulremnt. Mrlttan In "C". 

FLEx, CCF. DS-9. UnlFLEX; with cotsjlete Source - $100.00 

without Source - 150.00 

XDATA froa Seetkeast Media — A CONMIIICATtOI Package for the 
UalFLEI Operating Systea. Use with CP/H. Main Fraaet. other 
UnfFLEX Systeas, etc. Verifies Trantaisslon using checksua or 
CRC; De-Transal ts bad blocks, etc. U - Htl.tt 



GHlTlEl 



IAPIEX - 6809 Cbait Prograa froa Seatkeaat Media — Requires FLEX 
and Displays on Aaj Type Teralnal. Features: Four levels of 
play. Swap tide. Point tcorlng systea. Two display beards. 
Change skill level. Solve Checkaate probleas In 1-Z-J-a aoves. 
Make aove and swap tides. Play white or black. This It one of 
the stroegest CHESS prograas running on any alcrocoaputer, 
es tlaited USCF Rating 1600* (better than aost 'club' play rs at 
higher levels). F and CCF - S79.M 



"REx is a I'a0ama>« 
"OS9 ts a uaefcrmarh 



o< Tacfwwcal Sysaems Comuh-ants 
o* MtccMtwe 

II! Plana 



,» ftait Mttit 

«WJk1ooCa*»andfa Smiihftd coc. ottntn- 
"*' "»»•" s "« SflFTUIaflRE 
.mo (Bill •ai-asoi Mai I IMflllB 



AwaLUbUlty 

F • FLEX. Ctr • t»l»" f>»^» | ter PIXX 

9 - 06-9, tXD . Colnr Ccwputei OS-9 

u • uniFl/x 

OCTJ - ColOI ConputPr Ots* 
OCT • Color Cceaputer Tape 
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a? 

(615)842- 



Telex 5106006630 



2-4600 /m 

% $§§11 

5900 Cassandra Smith Rd. 
Hixson. TN 37343 

for information 
call (615) 843-4601 

CoCo OS-9" FLEX" 

SOFTWARE 




^W0RD}PB0CES5II1G|| | 



SCREOITOR III from W1mdr«ih Nlcra Systems — Powerful Screen- 
Oriented Editor/Word Processor, Almost SO different ciwmands; 
over 300 pages of Documentation with Tutorial. Features Nultl- 
Column display and editing, "decimal align" columns (AHD add them 
up automatically), multiple keystroke nacros, even/odd page 
headers and footers, iabedded printer control codes, all 
justifications, "help" support, store common command series on 
disk, etc. use supplied 'set-ups', or reaap the keyboard to 
your needs. Except for proportional printing, this package will 
DO IT ALL! 

MOO or 6809 FUX or SSB DOS. OS-9 - S17S.00 

STTLO-CRAPR froa Cleat Plata* Ceepater Ca. — A full-acreea 
erlxoted WORD PROCESSOR — (iiim the 51 x 24 Olaplay Screens on 
CoCo PLEl/STAR-DOS, or PBJ wordpak). Pull icreen display and 
editing; supporta tl>e Oalay Wheel proportional printer!, 

— > CCP and CCO - 599.95, F or - $179. 93, U - SZ99.9S 



STTLO-SPIIL froa Croat flatae Ceepater Ca. -- Paac Coaputer 

Dictionary, Coepleaents Stylograph. 
mt mgj > CCP and CCO - $49.93. p or O - )99.9i , U - $149.95 

iTTLO-aajid froa Craat Plalaa Caaapatar Ca. — Merge Helling Uat to 
"Pons" Letters, Print aultlpla Files, etc., through Stylo. 

— > CCP and CCO - 559.95, F or - S79.9S, U - SI29.93 



JOST froa Soathaaat Media — Text Poraatter developed by Ron 
Anderson; for Dot Katrlx Prlncera, provides many unique features, 
Output "Formatted" Teat t„ the Display. Use the FPa.INT.CMl> 
supplied for producing multiple copies of the "Poraatted" Text on 
the Printer INCLUDING MBBDDSO PtiiTTla CEaaVtaSM ivtry useful at 
other times also, and worth the price of the program by itself). 
"Ueer Coafllarabla" for adapting to other Printers (cornea set up 
for Epson MX-oU with Craftrax); up to ten (10) Iabedded "Printer 
Control Coaaands". Coapensates for a "Double Width" printed line, 
includes the noraai line width, margin, indent, paragraph, apace, 
vertical altlp lines, paga langth. page nuabarlng, centering, (111, 
Justification, etc. Use with PAT or any other editor. 

s Now supplied as a two dlek set: 
Disk 11: JUST2.CMD Dhject file, JUST2.TXT PL9 source: PLD - CC 
Disk 12: JUSTSC object and source In C: FLMX - OS? - CC 

The JTSC and regular JOST C source are two aaparata 
progress. JTSC coapiles to s version that expects TSC Word 
Processor type commends, (.pp .sp .ce etc.) Crest for your older 
text files. 




The C source compiler* to a atsndard syntax JVST.CMD 
object file. Using JOST syntax (,p ,u ,y etc.) With all JUST 
functions plua several additional printer formatting functions. 
Reference the JUSTSC C aource. For those wanting an excellent 
BUDGET PRICED word prnceexor, with features oone or the othera 
hare. Tills Is It) 

01. k (1) - PL9 FLEX Voralon only -FA CCP - $49.95 
Disk Set (!) - F I CCF a 0S9 (C version) - $69.95 



o 



SPELLS "Computer Dictionary* from Samthtast IWHl — OvER 120.000 
words! Look up a word from within your editor or Word Processor 
(with the SPH.CjID Utility which operates 1n the FLEX UCS). Or 
check and update the Text after entry; ADO WORDS to the 
Dictionary, 'Flag* questionable words In the Text, 'View a word 
In context" before changing or Ignoring, etc. SPELLS first 
checks a "Common Word Dictionary", than the noraai Dictionary, 
then a "Personal Word List*, and finally, any "Special Word List" 
you nay have specified. SPELLB also allows the use of "Bail) Olsk 
Storage systems, 
II SrlCUU. LIHIT11D TUH OPPIl 11 F and CCF - $99.95 



D H T fljB B 5 i E^H C CPU FIT 1 n G |[ 



IONS from Westchester Applied lailsess System — Powerful OBKS; 

M.I . program will work on a single sided 5* disk, yet Is F.A-s-T. 

Supports Relational, Sequential, Hierarchical, and Random Access 

File Structures; has Virtual Memory capabilities for Cleat Data 

Bases, IONS level I provides an "entry level" System for defining 

a Oata Base, entering and changing the Oata, and producing 

Reports. IONS Leva) II edds the POWERFUL "ffttluur facility 

wfth an English Language Cocsrand Structure for manipulating the 

Data to create new File Structures, Sort, Select, Calculate, 

etc. IDAS Level III adds special "Utilities" which provide 

additional ease In setting up a Data Base, such as copying old 

data into new Data Structures, changing System Parameters, etc. 

"OPTS System Jtaaaal - 124. 9S XTNTJ L»l I - F < CCF - Jin. 95 

TORS Lei II - F S CCF - 1199.95 

IONS Lei III - F I CCF - 17W.9S 

ACCOVaTIW PACKACES -- Great Pltlms Coeayeter Ca. and oalveritl Data 
Research, Inc. both have Data Base and Business Packages written 
In TSC XBASIC for FLEI. CoCo FLEX, and OmlFlEI. 



[miSCELLflnEDUS] 



TABULA RASA SPREADSHEET from Coeputer Systems Coesul tents — 
TABULA RASA Is similar to DESKTOP/PLAN; provides use of tabular 
computation schemes used for analysis of business, sales, and 
economic conditions. Menu-driven; extensive report-generation 
capabilities. Requires TSC's Extended BASIC. 

F and CCP, V - $50.00. w/ Source - $100.06 

OTIACALC from Computer Systems Ceatsr -- Electronic Spreed Sheet 
for the 6B09. 

P, SPECIAL CCF and 0S9 - $200.00. U - $395.00 

FULL SCREEN IWEaTOT/Wlr from Comes ter Systems CoasnlUBU •- Use 
the Full Screen Inventory system/materials Requirement Planning 
for maintaining Inventories. Keeps Item field file In 
alphabetical order for easier Inquiry. Locate and/or print 
records matching partial or complete Item, description, vendor, 
or attributes; find baexorder or below stock levels. Print-outs 
In Item or vendor order. MRP capability for the maintenance and 
analysis of Hierarchical assemblies of Items In the Inventory 
file. Requires TSC's Exteaoed BASIC. 

F and CCP. U - $50.00. w/ Source - $100.00 

FULL SCREEN NAILIIC LIST from Coaaater System Caasaltaatt — The 

Full Screen Hailing List System provides a means of maintaining 
simple mailing lists. Locste all records matching on partial or 
complete name. dty. state, tip, or attributes for Listings or 
Labels, etc. Requires TSCs UteadtH BASIC. 

P and CCF, U - $50.00, w/ Source - $100.00 

OIET-TIAC Forecaster from Saetheast Media -- An XBASIC program 
that plans a diet In terms or either calories and percentage of 
carbohydrates, proteins and fats (C P Gf) or grams of 
Carbohydrate. Protein and Fat food exchanges of each of the six 
basic food groups (vegetable, bread, meat, skim milk, fruit and 
fat) for a specific individual. Sex, Age, Height, Present Weight, 
Frame Size, Activity Level and Basal Metabolic Rate for normal 
individual are taken into account. Ideal weight and sustaining 
calories for any weight of the above Individual are calculated. 
Provides nuttier of days and dally calendar after weight goal and 
calorie plan is determined. 

F - JS9.9S. U - J69.9* 



"FLEX IS a trademark of Technical Systems Consultants 
~OS9 is a trademark of MiC'OwBia 

III Plajdjcma 
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P » FLEX, CCP - Color Ccaxpucet FLEX 

O ■ OS-9, CCO » Color Computer 06-9 

O • UhlFLEX 

CCS - Color Computer Olsk 

OCT * Color Computer Tape 
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A 6800 IN THE LABORATORY 



Keith Hichai 
Asyslology Department 
Trie Ohio State University 
Columbus, Oido 43210 

A computer in a research laboratory is a powerful 
tool for the collection, analysis and storage of 
experimental data. Hany applications do not need the 
sophistication and capabilities of laboratory 
minicomputer and we decided to build an interface for 
Che Southwest Technical Products Corp. 6800 (219 W. 
Rhapsody, San Antonio, TX) and have used it in our 
experiments for several years. Biological 
maflureroents require a preamplifier to brtpedancB match 
and amplify the rather small electrical signals 
generated by living tissues or require transducers to 
change mechanical, chemical or thermal data into an 
electrical signal. After the biological data is 
converted to usable electrical levels, what is 
required in an interface to make a microprocessor 
emulate a laboratory computer? Basically, we need the 
ability to input and output analog voltages, and to 
input and output binary signals. A list of the 
interface functions shows these input-output 
capabilities: 4 channels of analog-to-digital (A/d) 
conversion, 4 sense line or sense switch inputs, 3 
Schmitt trigger inputs, 3 relay or TIL pulse outputs, 
and 2 digital-to-analog (D/A) channels. 

Since most of these functions operate 
independently, each will be discussed separately as to 
function, construction and use in the demonstration 
program that accompanies this article. A suranary of 
the functions is found in Pig. 1. The interface 
requires the output linea f ran two parallel interface 
boards (MP-L) and the Interrupt timer board (KP-T) 
from SWTPc. To save or to read data on tape, a 
cassette interface unit ia used (TC-3, JPC Products, 
12021 Paisano Ct. NE, Albuquerque, m) . We mounted 



the interface inside the compiter cabinet because we 
wanted a portable system with as few interconnected 
units as possible. A major advantage of mounting 
inside the cabinet is that the 31 data lines between 
the computer and the interface are hidden inside the 
cabinet. All laboratory connect! 3ts to the interface 
are made via banana jacks counted on the rear panel. 
The voltage outputs from potentiometers used in 
setting the thresholds for the Schmitt triggers and 
all input jacks on the back panel are connected to a 
rear panel mounted rotary switch to facilitate 
monitoring the different interface voltages on an 
oscilloscope. 

The five integrated circuits and the three relays 
used in the interface are mounted on a perf board 
which is attached inside the back panel on 1-1/4 inch 
stand off mounts directly forward of the banana jacks. 
The power for these integrated circuits is supplied by 
the +5 volt supply on one of the parallel interface 
boards. The relays are powered by the +12 volt 
compjter supply. Alls volt modular power supply for 
the D/A modules was flush mounted inside the front 
panel just above the power switch. The two D/A 
modules were mounted on perf boards and these were 
attached to the front panel above the power supply 
module. Ribbon cable was used between the computer 
and the interface. 

JJiA function IPia. 1*J.. Fran the many available 
D/A modules, we chose the Datel systems, inc. (Model 
DAE-49) (1020 Turnpike St., Canton, HA) . This is a 10 
bit converter, however we currently use only 8 bits of 
this capability to drive a to +5 volt output signal, 
with these modules we have the capacity to change to a 
±5 or ±10 volt output. In use, an 8 bit binary word 
is stored at the address of the parallel output part 
connected to the D/A module, which outputs a DC 
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voltage that is proportional to the magnitude of the 
binary word. The two D/A modules are used to drive 
the verticle and the horizontal inputs of an 
oscilloscope to allow a 256 x 256 point graphics 
display. In the accompanying program, the labels H 
and V indicate the outpit ports used to drive the D/A 
nodules (see the scope calibration routine at line 
1880) . The output f ran one D/A module is used in the 
A/D conversion discussed below. 

The AZJJ £S£jfejxi£Jl function (Fig. IB) is 
basically a voltage comparator circuit. The input 
voltage is connected to the inverting input of a 
comparator circuit and the non-inverting input is 
connected to the output of one of the D/A modules. 
For analog conversion, the computer program makes 
successive binary guesses which the D/A module 
converts to an analog voltage. When this D/A voltage 
output equals the unknown voltage (as detected by the 
occiparator) the conprter stores the current guess as 
the binary equivalent of the unknown voltage. The 
analog conversion subroutine is labeled SAnl (line 
2330). The demonstration program has a maximum 
conversion rate of 3000 analog samples per R second. 
Since an 8 bit binary number contains 2 or 256 
possible steps, our 5 volt (D/A) outpit resolves into 
256 increments of 19.5 mvolts each (5 volts/256 
steps). Conversion is limited to voltages between 
and 5 volts. Overvoltage protection is provided by a 
5 volt zener diode at the inpjt. The interface uses a 
four cxnparator integrated chip (1X339) and four input 
bits of the parallel port at location 8014 to form 
four A/D converters. The voltage available fron a 
level detector potentiometer can be sampled by ere A/t) 
channel and used as a confitartt in calculations or to 
provide a variable voltage for display offset, gases, 
etc. 

££CS£ switches qx s£n££ lines (Fig. 1C) are a 
method of inputing a one bit signal to the conpiter. 
This bit can be tested and used in a oonpjter program 
to change program flow by branching to a different 
part of the program. In our interface circuit, a 
sense line bit can be activated by a SECT switch on 
the front panel of the computer or by grounding a 
banana jack on the rear panel. This rear panel jack 
allows remote activation or an interaction between the 
computer and other laboratory equipment. The 
interface uses the other half of the PIA port used for 
A/D conversion at location SNS (8014) as the input 
port for sense line function. An example of sense 
switch use is seen in the holding loop (line 1060). 
If sense switch 1 is activated, program flow is 
rerouted to the subroutine to clear the display 
buffer. The effect would be to clear the oscilloscope 
screen of data and start refilling the buffer with new 
data. In our application, we have four sense line 
inputs buffered by the four NAND'S in a 7400 
integrated circuit. 

The L&tsL rj etectiqn Function (Fig. ID) is used to 
signal the computer that an analog voltage input has 
exceeded a preset level. When the input voltage 
readies this level, a comparator circuit, functioning 
as a Schmitt trigger, triggers a monostable pulse 
which signals the computer. Input voltages are 
limited to between and 5 volts by a zener diode. 
The noninverting input of the comparator is connected 
to a potentiometer mounted on the back panel which 
sets the trigger voltage level between and 5 volts. 
The inverting input of the comparator is connected to 
the signal voltage. When the signal voltage is lower 
than the voltage set by the potentiometer, the 
comparator output is low. If the signal voltage 
exceeds the potentiometer voltage, the comparator 
outpit switches high. The transition frcm low to high 
is used to trigger an interrupt in one of the parallel 
ports. This fimction can be used to count events or 
to reroute the computer program. The software 
counting routine, in the interrupt service routine has 
been used to cextnt sine waves to a frequency of 17,000 
az. This count (0 to 17000 Hz) was within 1 cycle of 
the count on a commercial frequency meter. The 
potentiometer outputs and the signal voltage inpit are 



connected to a rotary switch on the back panel whose 
output is monitored with an oscilloscope in order to 
adjust the potentiometer level so that the reference 
level overlaps the input signal and allows the circuit 
to trigger an interrupt. 

Relay oj TJS, PiiIsp Function (Fig. IE) is one bit 
output capability that can be used to switch on lights 
or control other types of equipment . The C2 outputs 
on the SWTPC 680D parallel interface card are TTL 
level outpit bits that can be switched "high" or "lew" 
by the compite: program. We have utilized three of 
these C2 bits to control three reed relays. The 12 
volt reed relays are pxered by the +12 volt computer 
power supply. Relays with a coil resistance of 400 
ohms or larger must be used or the current rating to 
the 7407 chip will be exceeded and the 12 volt supply 
will be overloaded. A switch on the back panel 
switches the C2 output directly to a banana jack on 
the rear panel for outpjting a TTL level signal (see 
Pig. IE). 

£££££ Intensity Function (Fig. IF) On our 
oscilloscope 30 volts applied to the intensity input 
causes screen blanking or no trace. When a point on 
the oscilloscope is to be made visible, the 30 volts 
is removed by grounding a pull up resistor with a 
pU.se fran the 7407 chip; remember that the display is 
a matrix of 256 x 256 points. Blanking improves the 
clarity of the X-Y display since the intensity is 
turned off while the beam is moving between display 
points (see subroutine Bright, line 2150) . The thirty 
volts is input on the rear panel and comes freer an 
external power source. Each oscilloscope requires a 
different blanking voltage, check your manual to 
determine the proper level to blank your screen. 

Demonstration Program (Listing 1) The 
accompanying program demonstrates the use of this 
interface, it asks for directions from the operator, 
and then enters a waiting loop. While waiting for 
clock interrupts, the display buffer is displayed. 
With each clock interrupt, another point is placed in 
the 256 location data buffer (i.e., at a rate of 1 
interrupt per second the buffer would fill in 256 
seconds). The buffer wraps around and refills from 
the left after it is full. Under sense switch 
control, sampling can be halted when the buffer is 
full. The display buffer is continuously displayed as 
a sequential plot on the oscilloscope and can be 
dumped to or filled from cassette tape. At longer 
clock intervals (in the counting mode), the latest 
count can also be displayed numerically on the 
computer terminal (this display can be enabled or 
disabled with sense switch 4). An event marker can be 
ijiserted into the data string (sense switch 3). As an 
example, we mark our data to show when a hormone is 
injected into the brain of an animal. This mark 
separates the data on preinjection or the control 
level of neural impulse counts/sec frcm the response 
of the nerve cells to the hormone. 

Punning thp program The program first asks for 
directions by printing on the terminal the following: 

■Omnandfl: A E D R H I for info*. 

^yplnj 'I' causes the following list on crxroande 
and functions to be printed: 

At (:) Enter A, E, D, H or R + I's 

A - A/D sample mode 

E - Event counting mode 

d - Display storage t 

calibration 
« - Go to JPC Monitor 
R - Set sampling rate 

Sense switch function: 

1 - Clear & restart 

2 - bold when display is full 

3 - Hark record 

4 - A. Disable axis marks in 

display 
B. Disable count printout 
To set ssnpling rate type R then two hex numbers 
(0-P) the first number sets the base rate. 
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A - 1/hr 
9 = 1/min 
7 = 1/10 sec 
6 = 1/sec 
5 = 10/sec 
4 ' 100/sec 
3 - 1000/sec 
2 . 10,000/sec 



The second inpit divides the base rate to provide 
a variety of sampling rates, i.e., R 4 2 ■ 50 per sec; 
RA2 = 1 per 2 hrs. 

T yping *D" causes the computer to display the 
contents of the display buffer. This display is made 
with the interrupts disabled so that the display will 
not change as it does during the sampling mode. The 
display can be cleared with sense switch 1. 
Calibration marks can be added using sense switch 4. 
The calibration marks are at .5 volt intervals on the 
t axis and at points 10 locations apart along the X 
axis. The time reference for the X axis points 
depends on the sampling rate. At a rate of 1/min each 
axis mark would be 10 mln apart. While the axis marks 
are displayed, the sensitivity of the X and Y inputs 
to the oscilloscope can be adjusted to calibrate the 
oscilloscope display. 

Typing "A* selects the analog mode and directs 
the computer to make A/T> conversions f rem A/D channel 
1 at the sampling rate set. This A/D conversion data 
is stored at the next sequential display buffer 
address. Between samples the display buffer is output 
to the oscilloscope so that the sampled points are 
viewed as they are being added to the display. Sense 
switches 1 and 4 control the display as discussed 
above. Sense switch 2 halts sampling wlien the display 
buffer is full. This allows a sample & hold 
capability. Csta can be read to the display buffer 
from cassette tape or saved from the display buffer 
onto cassette taps. 

Typing J^£! selects the event counting mode and 
directs the computer to count events between clock 
tics. Cach event is a voltage crossing detected by 
the Schmitt trigger circuits and is counted by a 
software interrupt routine. At each clock tic, the 
count of the events is stored in the next display 
buffer location, the count register is cleared and the 
suminc; process resumed. The demonstration program 
samples only channel one of the three available event 
counting channels. Ihe display is altered by sense 
switches as discussed above. Sense switch 4 allows a 
numerical printout of the count on the terminal at 
each sample time. This printout is useful only for 
longer duration counts because the interrupt 
capability is disabled during the printout and this 
results in counting errors. 

Typing *H* places the computer in the rate 
setting mode. Data sampling rates are variable 
between one in several hours and a maximum rate of 
3000 analog samples per second or 17,000 event counts 
per second. The rate is set by typing R and a limber 
to set the clock timer to a base rate. The base rate 
codes vary between "A* for one sample/hour and "2" 
which gives a rate of 10,000/sec (see above). The 
base rate is divided into sub rates by typing a second 
number after the R selection. As an example R 3 2 
would select a base rate of 1000/sec (3) and then 
divide this rate by the second number 1000/2 = 
500/ sec. The range of divisors is limited to a single 
hexadecimal digit. (1 thru F equivalent to decimal 
numbers 1 thru 15). Thus R 3 F would equal 1000/15 = 
66/sec. This division process allows a finer 
gradation in sampling rates. 

T yping *H* causes the computer to transfer 
control to the JPC Monitor which we use for our tape 
control. This jump can be changed to transfer control 
to KEKBUG by changing locations 061C and 061D from 
7000 to BOO). 
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M 
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H 
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CM 
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/(MC POINTER 

> * ?X 

/SAVt «CW SfOAAOC L DC . 

JCHHk FQ* *TORA« TULL 
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/•• IS 3RD OIOIT •* 

/ T(*i ACT IT TO ICAO 

/ HO JNCCAMCNY 7A0 OJDlT 

/||T )4T DID. TO IfftO 
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/ I.E. R 4 2 > 34 PER SEC/ 



A * 2 > I FT* 



AS./ 
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FLEX 
SPOOLER PRINTER 

CONTROL 



bv Barry 8aJ.it.skl 
151 Midglen Place 

Calgary, Alberta spooling. Arter 

Canada T?X 1H6 experimentation I 

quite easily. 

I am the proud owner or a 6809 FLEX system outline how I imp 

whieh was built up over many years from on a OIMIX sys 

dirrerent Pieces or equipment. The printer I between the two a 

have is an antique C.E. TERKINET 300, this have the genera 

printer uses a rotating belt which has all have the I/O rou 

the characters on It and the correct letter configured syste 

la hit by one of the 118 hammers putting the similar. I round 

impression on the paper. This arrangement Is already conrigur 

noiay even when running without printing text of documentation 

as the belt always rotates when the machine disk routines T 

is selected. The other major aggravation Is from TSC (develo 

that If you try to tear ofr the exposed paper 'FLEX 6809 Adap 

when the belt Is running you risk snagging $25.00 and worth 

the paper on the print ringers which shreds manual Is lnclu 

the paper and quite frequently deforms the general use' and 

print fingera. reauirlng a steady hand and SWTPc FLEX vers 

much patience and testing to reform to the includes informat 

correct poaitlon. This arrangement had me Console 1/0 dr 

getting up from mv chair to select the package, developl 

printer to 'on. line', typing the command, and bootstrap loadln 

having to get up to de-select the printer Printer spoolin 

when done printing. This promoted me to dig advanced disk 

Into FLEX to see if there was some way I customization and 

could control the printer on and off for anyone who 

functions automatically when doing printer know how it works 



a bit of research and 
found It could be done 
The following article will 
lemented it on my system and 
tern. The main differences 
re dependant on whether you 
1 version of FLEX (which you 
tines for) or an already 
b such as CIMIX, SWTPc or 
in most systems which are 
ed there la an obvious lack 
on the 1/0, interrupt and 
here is a manual available 
pers of FLEX) called the 
tatlon Guide' this manual Is 
It's weight in gold. This 
ded in only the 'FLEX for 
is not Included in CIMIX or 
Ions. The adaptation guide 
Ion on such things as 
lver package, Disk driver 
ng and testing disk drivers, 
g of FLEX, NEWDISK routine, 
g, interrupt handling, 

adaptation, additional 
other valuable information 
wants to adapt FLEX or Just 
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These routines may be used not only to 
control printer on/off but also to beep, fora 
feed, multiple line feed or whatever desired. 

Adactiftf ^2 SX ttfttM 

Because of av having to write ay own I/O 
routines It was very easy to change ay 
printer Initialization at JCCCO {everybody's 
Is in the saae location) to Include the 
sending out of an escape character and an H 
character, thla turns the printer on. This 
modified code will start ay printer whether I 
use the P.CMD or the PRINT. CMl> as they both 
use the same printer Initialization. The 
modified code for ay printer initialization 
Is as follows : 



PRINTER ACIA 
OUTPUT TO PRINTER 

INITALIZE PRINTER 
RESET THE ACIA 



PRACIA 


EQU 


$E000 


POUT 


EQU 


SCCE4 




ORC 


$CCCO 


PINIT 


LDA 


'$13 




STA 


PRACIA 




LDA 


#111 




STA 


PRACIA 



ON 






8 BITS, 2 STOP 



This Is all the code I had to add ! 

LDA l)1B ESCAPE CHAR ! 

BSR POUT TO PRINTER I 

LDA l$«8 'H' CHAR I 

BSR POUT PRINTER IS ON I 



1 1 a s 9 a si 



: = = = 2 = 2 : 



RTS 



DONE INITALIZATION 



•■••■■■a WARNING •••••••• 

Code can't extend past ICCD7 as the PCHK 
(printer check) routine starts at $CC»8. 
Don't over write that code or CRASH !! 

Adapting FLEX to turn off the printer was 
aiao an easy task for at as It only required 
I modify the TMOFF (interrupt timer off) 
routine to check to see if the timer was 
being shut off with no files left In the 
queue. This would lndlcete the printer could 
be shut off. My printer requires an 'escape' 
char. and a 'J' char, to de-select. The 
modified TMOFF routine la as follows : 



QUEUE COUNT 
OUTPUT TO PRINTER 



OCNT 


EOU 


$C71B 


POUT 


EOU 


tCCEU 


TMOFF 


LDA 


f$8P 




STA 


$E012 






■tils; 


■ code 


to shut 


off p 




LDA 


OCNT 




BNE 


BACK 




LDA 


«$1B 




JSR 


POUT 




LUA 


#*UA 




JSR 


POUT 



TIMER OFF PATTERN 
MY INTERRUPT TIMER 



i:ii::::i 






TEST QUEUE COUNT 1 

STILL SPOOLING ? 1 

NO ! 

SEND ESCAPE ! 

'J ' CHAR . | 

PRINTER IS OFF ! 



BACK 



RTS 



Both of these routines have been in use for 
several months and no problem* have been 
detected, nor do I think any other FLEX 
systems will have any trouble with an 
Implementation of thla type. 

MtttfciM Ifl "MIX FLEX i.l 

Becauae you (unfortunately) don't get the 
source code for the printer or console 
routines, much of the code had to be 
disassembled to understand It's operation 
enough to modify It for printer control. The 



printer uaed here requires a $11 to select or 
$13 to de-select. The printer Inltallze code 
was disassembled and room was found at the 
end of PINIT code for the select printer 
function which follows. 

(Assemble following code and GET , ONCODE . BIN ) 
•• GIMIX SYSTEM ONLY ■■ 
•• PARALLEL PRINTER ■■ 



CONREC 
DATREG 



POUT 



PINIT 



EQU 
EQU 

EQU 

ORG 



$E0»3 
$E0»2 

$CCEH 

$CCCO 



CLR 


CONREC 


LDA 


MFF 


STA 


DATREG 


LDA 


«$3E 


STA 


CONREG 



PIA CONTROL REG 
PIA DATA REG. 

PRINTER OUTPUT 

ALL FLEX VERSIONS 

DIRECTION REG 
ALL LINES OUTPUT 
SET DIRECTION REG 
CONFIGURE PATTERN 
SET CONTROL REG. 



Adapt to your printer requirements ! 
LDA f$11 SELECT PRINTER ! 
BSR POUT SEND IT OUT ! 



RTS 



■■■■■■■ WARNING "• 

Don't over-write the PCHK routine at $CCD8. 

After disassembling the console routines 
It became apparent It would not be an easy 
task to Implement the printer off function 
when the source code Is not available. 



besides 


there wasn ' t 


enough room In the 


consoi e 


area 


to put 


any extra code. This 


necessl ta ted 


that a command be made to 


Implement this. The command Is OFFCODE.CMD 


which w; 


111 check MEMEND, 


($CC2B) lower It by 


the amount 


of apace 


needed for the new 


printer 


off routine and 


place a new value In 


MEMEND. 


The 


original 


TMOFF routine vector 


($D3ED) 


is 


altered to 


point to the new 


routine 


above 


MEMEND and 


the routine exits to 


the original 


TMOFF routine. This requires 


OFFCODE, 


,CMD 


be executed 


In the utility space 


and it i 


Kill transfer the 


new routine to above 


MEMEND 


and 


alter 


the vectors. The 


OFFCODE 


,CMD source folio 


ws • 




NAM 


OFFCODE 






ORG 


$C100 


UTILITY SPACE 


ENTRY 


BRA 


BEGIN 






PCB 


1 


VERSION NUMBER 


TMOFFV 


EQU 


$D3ED 


TMOFF VECTOR 


MEMEND 


EQU 


$CC2B 




WARMS 


EQU 


$CD03 


WARMSTART FLEX 


BEGIN 


LDD 


MEMEND 


GET PRESENT VALUE 




SUBD 


•ENDC-STARTC 




STD 


MEMEND 


STORE THE NEW VALUE 




LDX 


TMOFFV 


TIMER OFF ROUTINE 




STX 


POINT 


END OP NEW ROUTINE 




LDX 


fSTARTC 


POINT X TO ROUTINE 




TFR 


D,Y 


Y AT NEW MEMEND 




LEAY 


1,» 


NEXT FREE LOCATION 


PUTONE 


LDA 


O.X* 


GET BYTE PROM CODE 




STA 


0,Y» 


STORE TOP OF MEMORY 




CMPX 


IENDC 


IS IT ALL DONE ? 




BNE 


PUTONE 


NO GO DO ANOTHER 


• ALL DONE INSERTING THE 


NEW CODE 


DONE 


LDX 


MEMEND 






LEAX 


1.X 


POINT TO FIRST CODE 




STX 


TMOFFV 


PUT IT IN VECTOR 




JMP 


WARMS 
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FOLLOWING 
WILL BE R 
TRANSPERE 
MEMEND VA 



CODE FOR PRINTER CONTROL 
EAD BY ABOVE CODE AND 
D TO BELOW MEMEKD AND THE 
LUE ALTERED 



OCNT 
POUT 



EOU 
EQU 



1C71B 
1CCE* 



STARTC EQU 
LDA 
BNE 

• INSERT PRI 
LDA 
JSR 
FCB 
RHB 
EQU 



QUEUE COUNT 
PRINTER ROUTINE 



IS THE QUEUE EMPTY? 



IN USE 

POINT 
ENLC 



QCNT 
INUSE 
NTER DEPENDANT CODE HERE 

#»13 DE-SELECT CHAR 

POUT PRINTER ROUTINE 

*7E EXTENDED JUMP CODE 

? TMOFF ROUTINE 



The OFFC 
with any FLE 
■variable 
have the sou 
I/O routines 



ENu ENTRY 

ODE.CMD Hated above wlii work 
X systea . Although It eats up 
emory It does not require you to 
rce for the console or printer 
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By: Ken Drexler 
311 Wilson Way 
Larkspur, CA 94939 

MEMCMD.SRC is the source code for an 
assembly language program which will add 
three new commands to FLEX. The program 
uses the memory resident command feature 
of FLEX. See page 16, of the 6809 FLEX 
Programmer's Manual. The three commands 
are PS, FF and LC. 

•PS - Pause Set: This command turns on 
FLEX's Pause Feature after printing. 

FF - Form Feed: This command sends a form 
feed ($0C) character to the printer which 
is connected to the system through POUT 
(SCCE4). 

LC - Last Command: This command allows the 
user to re-run a command quickly without 
reloading it from disk. It operates by 
checking the Transfer Address in FLEX at 
(SCC1E) and, if it in not zero, jumps to 
the program at that address. If the 
Transfer Address is zero then the progam 
checks whether the byte at that address is 
a jump (S7E), branch ($20) or long branch 
($16). If the byte at the Transfer 

Address is one of these, LC jumps to the 
program at the Transfer Address. This 
check is needed because FLEX sets the 
Transfer Address to zero if no transfer 



address was found. The effect of using LC 
is to re-run whatever command was just 
loaded from disk by FLEX. 

All of these commands are located in 
memory and, as a result, are fast. 

These programs require approximately 
36 bytes of memory which is located above 
FLEX's MEMEND. RAMEND must be set equal 
to the location where the program is to be 
placed before the program is assembled. 
Some possible locations for the program on 
a FLEX 9 system are the following: Memory 
at JE000 or above, above the disk drivers 
starting at SDE00, if disk spooling 
function is not used, in the spooler's FCB 
at SCACO to SCBFF or, if you have General 
FLEX, in unused space between 5D370 and 
J03E5. The programs are written in source 
code which can be assembled for either 
FLEX 2 or FLEX 9 by changing only the 
System Equate. 

After the program is assembled, it is 
enabled by being loaded in memory. A good 
way to do this is to have the STARTUP file 
include the command to GET MEMCM0.BIN. 
Once the file is loaded, the PS, FF and LC 
commands are enabled. These commands can 
be disabled only by rebooting or clearing 
USRCMO at SCC12. 
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PIMM CUMAAL HHWkMl ■ ¥£*. 



t»t«tpitWt chwm; ^bsmfimmi 

• DATE: Ml », If Br 

< «EVIS£ll JLK.T I, mi 10 CHAASt Ofifilk 

• REVISED SEP7£«t!E* e. IfV 11 OttPiSf. 5*6:* 

• ncvtscii dovyiia i, i«er for it. vtn. ; 

« REVlSfC APRM. 2. 19B1 IS USE ffltC IN 
I FlEI MO *.l0« WIITEAS HI ti;fiRtfc' 

• AOIKESSEi 

t HEV1SES AUSlfST 2a, 1913 TO AElO *(.£" C0A*ARl> 
t DEVISE I SEPTEMtA 3, 119< 10 «U.H PSMdMli 

• IE IK WICK SIARI 41 ADDRESS *0»0 

I FILE NME: Kucnl.SU 

< Br «»« Oriilir, 311 Ml tear lij. Ljrtipur CD ?«W9 



$ffllOL !«M£i 

FECI F300 FIC( CAW FOR* OOOC jUltP flfl L5TCND F-K 

«nl»l F3C0 POUT CCCI PSFU6 CC01 P50» F307 RARA9R FKO 

ftETBN F3F 5 tFSOCK CCIE USRCnD CCI2 MR fxi l»(W C10J 




POto 8231 • Sin JOSS. CA iSISS • [MS; 277 .0668 



\9n*?*ft0r ??, ;3K5 



'3R I1MHH1F tf-fWf 






i BIS 18*1) 10 ALIO* PAUSE ON Ml) (MR FEED 

t comaus to fli» :k «no»< 

« FLU S*Sl£n EOORrE 
lOW) FLEt EDO ICMO USE MM FOR FLE1 2.(' 



Qff.C:tLLI -HCMSEn FCi~* i'HIICIBH Wl. milMLI 



< Fit) EQUATES 
CCi; USKM EOll 
[CO? r-SFLM Eft, 

C0O3 MtTIK (CD 

cm paui 1*1 

TFRAM EM) 



CC1£ 



FLE1.IOC12 
FL£l>»0C01 
FLE1<IOI/03 
FUit*OCE4 FUl PftJKIER OUTPUT 

(ui<nici£ TtfuisFEk mmti 







• COMICS 








FiCO 


RAMS* 


CM) 


JF1C0 


wst Bi an if Flit s mi 




owe 


F08BJF 


EH) 


IOC 


FOM FEED 






* VESSIM CODE ■ OVCMBIIIIB LATER 


F3C0 






ORE 


(MM Oft 




F5C0 DODO 






FJB 





«SI£ SPACE 


nc2 14 




VFJt 


FCB 


20 


VEASJIM 2.0 


CCT! 






0»« 


USJKBO 


Sfl IBBBr POINTED 111 FL£> 


an net 






FOB 


RCKTBL 




F3C-0 






Offi 


KAIUOft 




f!C0 SO S3 


HMTM. 


FCC 


/PSy 




fsc; oo 






FCB 







FSC3 FSB? 






FOB 


PSOU 




F3C5 »t «• 




FCC 


/FF/ 




FJC? OO 






FCI 


C 




F3CB F3I» 






FBB 


«£0 




F3CA tC (3 




FCC 


III) 




F3CC OO 






FCB 







FKl FJBE 






FH 


LSIOIO 




F3CF 00 






FCB 







F3B4 Be 


DC 


FE£1 


LM« 


tFMMF 




F3»2 U, 


tt£i 




JSR 


POUI 




n« 20 


IE 




BRA 


Km 




no? s. 


FT 


psar 


LDAA 


• IFF 




F38» B7 


KM 




5I«A 


PSFEAS 




FJDC !6 


15 




BM 


RE1RN 




FJK BE 


ctit 


l ST wo 


LSI 


r«MlR 


SET IfTMEFER WDR. 


F3£l 2c 


M 




BMC 


JUH» 


IF HOT ADMCS5 0. 60 TO IT 






• IF UMESS 


), LMl FOB SIWIIRe PBG6HAX JUT 


FIE3 At 


ei 




IMA 


0,1 


6ET FliSt 6HE OF PA06RAK 


f3E5 Bl 


7E 




CBPft 


II 7E 


JKP1 


F3CJ 2) 


M 




BED 


JIMP 


OH 


»E« B) 


20 




CWA 


1*20 


BRA'' 


F30 27 


M 




l£E 


JUItf 


ac 


fJO Bl 


'.6 




C*A 


•116 


IMA' 


FJO 24 


02 




IRE 


FEW 




fJFl i£ 


64 


JUBP 


JAP 


0.1 




F3F3 7F. 


CB03 


sow 




•AMI 5 





5<n Jmi, ^i* f l»*. 2Z -- ~ht ^TRTH |r.t4ri*[t iTffjp : r ;g > U ?l»l«d to 
jimiojiks If* ;;jr)iK*t17* if '^t ^^TrH H? S tJ»mtJ> rt 1 1 T*.f o?sr r-SC*»l I y th 

<\rqaf\* juiip rtswists"* *&«■ Its 4^r(*ift()™fit . !! 1a «n ai.t.SiWi'jtir* fl*^n = titwi 
t)f cp* far'.ft.M Stgnditt Aid i* acsignfd to «,:!&„ ror (wrtjfcin^y a* (crih-M 
ttatdi*^ t»/v)i5*4ms 1b isurcjj form EM*w«n roft*i.3l ^tfi*2fi*d v*t*^*. A'cng *-th 
tefinlrij :nr temia and "ci|u : fir«i'.i of *h*- ^TJfwJari. i: ticrtati the foUswini: 
reftrerces. ;oF"|11iBt? enC l*h«H'»0. uiiqe. (for ccxt-i'cris , jltSMrjr <«otHTur, 
-*<5u'rcrt w)r , 'l stt . d?BS* i oBjmtxr MtfeMttol mWi Wt, *s^p>irfilc'" pil»ri5'r3r #ora ^at s 
fjlCM fi*(fHlin wijrj <i{f jrwj tgntrol "re rp^Frp'Tr.* wfl'^rt^, |[ 1l i-. j ■ - j r- 1 # 
airettl/ '«>* t^p FORTH tcter&i.t &r>,p for o(*1jr ili.nc. 

The f^fiTH £nt+r#tt 5r**p f r]s: » 1* i MO^dMNtl nor-protu 0-5*1^ ntltM win 
owtr S,i1fV; mf-:*fi. tt'5 90 <"*l>lp>fji *r< devfurf l& t*if Forth tm»jwt*r Un5«J«gP. 
rll tnc*«cririip *r W9,00/yr [J.TJ,00 'orei^ri) :(i:'.i.fl« a i.hscrlpticn (.t> fO*T_H 
jimentiftm, , « bl-sonttiijr puthcinon. fi; i'su uffpr S prs^tvee 4*«:niini;, 9re«5 
reiTCh tria-ince. ir, Of-Hn« d«U t9»e. * jofc resHtry, *nd « 1ar9« ? e 1 « t ^ ••" of 
ForVh jHtt*Hfll*» *ncj rw#ftjf e;]iir Hf^tCtl* FlM s*J^ T; ' on* 1 VtfenklttOl C4HKt the 

No nor uni r*0Q. > ;;r-36<e w .-it* po l^i ^j>n. Sw m*. £* sous, 
i # * • i 



1 JOS NW Gr.mt 
ETdrval 1 is Oa 973 30 

Cw^'-ter Fubl i sh i nq Cpntpr 

€fl " Micro J#or nal 

59»0 Cascandra .vmivi.fl Rd. 

Dear Hr . Kill iaitis : 

Ahnnt a year ago T wrote .tn iir;»li»tfHT3it ar. i or. of Furth-Rl for 
<;flk>9 sy5to»s with Ft<:x9. I recon^W co^.uoiL»-d Lho cci.it> 
for fi30C u&c, arid I a»i jrcl«>ar:^n7 both worsiors ff>r ( r«?e 

The *. nplfiSKTii^at- inn i % qi: i r*» toru] ctri incl t.«ii r<7 a t.r **:(.* Aicbug 
function ar.d a nultitax^cr of Lhe i/o-dnvpn type, as well 
as ^he usual udjtor. asAomtolcr. etc. /.nynne who wcu]<1 1 iXe a 
copy of tttc sy<jt:om, along with ro.iplpte ■vnurce code i.n Forth) 
shoold send nr? two (2) 5-inch rti^Jtettes with a rcus»Me 
fT^tler anrJ teturn postage. P1p«sb - 1 *** sure ^o ind:t.'rtr.« which 
cr>ij v&^stnt*. is wante*'. 

H#*i-rl*<rs with Ficrc-jays r.o for.r^sorvc Ct'flMi SO' f in<? t.hoTflCi') 
cbject coOe Anci lifii'.cd, d^coiHcntat mn in th<' CLM iltfi s "DL7. 

Yon m. r r-.i 1 v , 

'- .V.t - —"v-i^Uj..-, 

U > I Ron M, Ft«l«r Lt'i 
I 20 6 HW <.r«nt 
i:t>rvfti:iH OR ^7310 
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CONTACT! Dennis Trombley 
ALPHA MICRO 
(714) 957-8500 
17)41 641-6211 

or 
Brad Stevens 
KILL AND KWW.TON, INC. 
(213) 937-7460 



ALPHA MICRO IKTROPUCES 
ICEV TAyiLY OP lt/32-BIT MULTI-USER COMPUTERS 

SANTA ANA, CA, December 16, 1985 — Alpha Micro, a 
Santa Ana-baaed manufacturer of multi-user, multi-tasking 
computers is Introducing the AM-1500 Series, its latest 
addition to tho company's family of 16/32-bit microcomputer 
systems. The first two models in this new series, the 
AK-1545 and AK-15S5, are baaed on the Motorola KC6B010 
microprocessor and Industry standard vjie bus srchitecture. 

Offering increased performance, expandability and 
apace-aaving styling, the AM-1500 Series provides users with 
fsster, tore efficient processing power in s 12-60 user 
multi-tasking computer system, sccordlng to Len Psllsdlno, 
vice president/general manager of Alpha Micro's Coaputer 
Systems Division. 

"Me designed the AM-1500 Series to work ss s primary 
system for a small bualness or a departmental system for a 
large corporation," Palladino explained. 

Key advantagea of the AM-1500 Serlea, Palladino atated, 
are ita increaaed proceaalng power, expandability, 
upgradable configuration and compact size (20" wide x 7" 
high x 224" deep). Perhsps the most important of theae 
featurea la the ability to easily upgrsde the system to a 
full 32-blt configuration. 

"The induatry standard VME bus used on the AM-1500 
Series allows users to upgrsde the system by installing s 
6B020 processor board," he said. "Thus, this series of 
computers will ultimately offer the processing speed and 
expanded user support of the 32-bit microprocessor." 

The AM-1500 Series currently Includes two models: the 

AN-1S45 and AM-1S5S. The AM-1545'S minimum configuration 

includea 2 MB of memory, 70 MB of hard disk snd 12 I/O 

ports. The AM-I555 festures 3 MB of memory, 140 MB of hsrd 

disk snd 18 I/O ports. In addition, the complete systems 

(CPUs and terminal al can be connected to each other, as well 

as other Alpha Micro ayatema, to form local area networks 

(LANs) of multi-user, multi-tasking computer systems. 

Both models in the AM-1500 Series can operate as either 

e deaktop or a freeatandlng tower unit. The AM-1545 
offera a choice of three hard dlak backup options including 

floppy disk, streamer tape or Alpha Mlcro'a proprietary 

videotape backup ayatem. The AM-1S5S la available with the 

videotape backup system only. 



The AM-1545 retells for $22,915 to $26,585 depending on 
the configuration, and the AM-1555 rangea in price from 
$31,250 to $33,015. Delivery of both systems began in early 
November, 1985. 

rounded in 1977, Alpha Hicro provide* computing and 
ccmmunlcatlona aolutiona to end users, system resellers snd 
OEMs. The Computer Systems Division offers s family of 
high-performance, multi-user systems. The video Technology 
Division markets Alpha Micro's patented video technology in 
the form of aeveral unique data backup and distribution 
products, and the Service Division provides s comprehensive 
package of aervlce and aupport optlona. 

I I 4 



tuftJCCT HICflOWMtr ANNOUNCES POWERfUL SEW 08-9 HRVCKIXNG 



XI CROW A RE SYSTEM* CORPORATION 

Draw Crane 

n$-224-192» 



OSS HOItfES* IX — xlcrowaca Sytteaa Corporation baa announced lta 
new 05-9 Network rile Manager thFMJ, a pofarful aoftvar e-beeed 
networking ayatea for computer a baaed on tha 68000 and *809 
proceaaor families. Tha network aoftvar a run* a* dec Hlcroware'a 
popular real-time, aglt J-teeklng 05-4 Operating syat*a 

Tha Vetvork rile Manager combine* tha flla and Inpat/output 
evateaa of all connoctad computer a Into ona lixjlcal file eyataa. 
Any network uaar can directly aceaaa ftlaa and I/O dowleea on any 
other ayatea on tha network aa If they were local Mien, Tale 
aakea tba network eyataa eitremely aaay to use, Alto, eaiatlng 
utility application eoftware can t>* uaad aa la. 

Becauae Petwork rlla Manager haa a software-baaed architecture, 
it Is coaplotaly hardware independent. It can b* uaad with a 
vide variety of atendard local area network or long-haul data 
coamunlcatlona hardware. The (W?Nj) can easily be customized for 
apaclflc coeaunlcatlone controller! ualnq elnple atenderd or 
user-written driver modules. It is coopatible with virtually all 
popular standards auch aa ETBERHET, OHNtJfrr. aRCNET. IEEE-4B8, 
etc. Multiple networke can be connected to a alntjla ayetaa. 
Thia configuration allowa direct inter-network acceaa. Therefore 
"9St«waya" between different networke can be aatabllahed. 

SPoclel aecurlty features built Into the Network rile Manager 
allow full control of local file eccees from other ayateaa 
Coablnad wltb tha operating ayateej'e standard flla eacurity 
mechanlmm, thla provldea cosplete file protection fro* 
unauthorised seceai. 

The network rile Manager haa undergone oatenelva teitlng at Beta 
teat eltes world wide, and la Immediately available onder OEM 
licensee or by atnglo copy 'letPaka*. A "VetPak" la a special 
package that allowe a uaar to customize and lnatall the network 
on their own ayateaa. It Includea the Network File Manager 
aoftwara* auple aource code for typical device driver mod u lee 
snd special Inatallatlon documentation. 

Hlcrovare Syatea Corporation la a Dea Moines. Iowa-baaed eoapsny 
that apeclalllea in operating ayateaa and programming lanQuagea 
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r.r woo and CM* (Mm .icroprocitMr.. found.d in 1977. th » ■tring, HERE muat be incremantad with 

1-*- to gat tha charactar addraaa on tha atack* 
»l«ro...a 1. on. or tk. .ld..t .Urofr or .y.t.. aoftv.r. c9 {pr . onouncod .. c _ fot ch") repleces the eddreee 

aouaaa In anllctnca. Ovar 200 aanuCacturara havo llcanaad with tha ASCII coda atarad thars. Tha word OUP 

Metovarfa oa-» oparatlno syaeea (or a >ida variaey of dupllcataa thie number on top of tha atack 

( n -- n n ) ac tha next word won't conaurna 

aPTllcatlofia aur.li aa cowaun lcat lona productat Industrial . . . M ..«- n • ■ 

tha original. OVER coplaa tha aacond valua on 
automation, Initruaant adon, ear tonal coapueara, piocm control tha atack to tha top ( n1 n2 - - n1 n2 n1 ). 

ami mot*, 

Tha > C graatar-than ) and < (leee-then) 
Uaing FORTH worda laava flaga on tha atack to ba logically 

AND-ad for tha IF ... ELSE ... THEN structure that 
followa. Tha aaml-colon anda tSa definition, 
Oawaln Balgerd 

2419 Chertr-ee It'a aaay to "factor out" any aagmant of a 

Naw Orleene, LA 70117 definition aa a aaparata word to avoid 

(504) 947-6227 repeating It In some other definition. Me 

CIS COCO 5IG 75716,1124 could rector pr 1 nt_upperceaa ee followa: 

I getcher [ — cher ) BL WORD 1* C« ; 
I would like to edd aome to whet Ron Anderaon I lowerceee? { cher -- cher fleg ) 
eeld ebout FORTH In hie Oecombor 1985 column OUP 96 > OVER 124 < AND ; 

on lenguegee, I ' m by no maena an expert, but 

I will try to provide FORTH epproximet lone to Then the new definition of print upperceee 
the examplee thet were given for BASIC, C end would bol 
PASCAL. 

t prlnt_upperceae { -- ) getcher lowerceaa? 
FORTH conalata or Function! or oubroutinee IF 32 - EMIT 

celled worde grouped Into vocebulerlea , ell of ELSE EMIT THEN ; 

which together ere celled the dictionary. 

FORTH progremml ng coneleta of extending the To uaa thla word you elmply follow It with a 
language by defining new worde [In terme of character-- 
worde alreedy defined) end eddlng them to the 

dictionary, print upperceee a 

pr 1 nt_upperceee Z 

--end It will output upperceee regerdleoe or 
7 EMIT whether the Input wee upper or lower. 



The FORTH code 



le equivalent to WRI TE{ CKR ( 7 ) ) J In PASCAL, The more you rector out repetltlouo code, the 

putcher(7)i In C, or PRINT CHR$(7) In BASIC. mora compact your program bacomaa. But thla 

Note thet FORTH ueee postfix notation -- tha obvicualy worka agelnat apeed elnce factoring 

ergument preoadae tha word. out worde riqulrii additional inetructlone 

for branching, which alowa tha program down. 
We cen define e new word named pr int_upparceea 

ae followa to ahow how EMIT could ba ueed The naln wey to apeed up FORTH la not to 

within e definition: avoid factoring, however, but to uee code 

worde where time le critical. Such worda ere 

: prlnt_upporceee [ -- ) BL WORO 1* Ct defined by the word COOE instead of tha 

OUP 96 > OVER 124 < ANO colon. Their derinltione cenelat lergely or 

IF 32 - EMIT worda in tha FORTH eeeernbler vocabulary. Moat 

ELSE EMIT THEN ; of theee look like the Aoeornbly Lenguege 

mnamonlca of tha hoot CPU. 
Tha colon la a defining word that craataa tha 

new word pr lnt_upporcoaa , Tha perenthoaaa The 1* in the derinltione ebovo, for inatanca, 

ancloaa a comment, in thla ceeo a aimpla could be defined aa followa with tha eeeernbler 

atack diagrem, which la ignored by the text vocabulary of Charleo Eeker'a eFORTHj 
interpreter. Whet a word axpecta on the 

eteok la on tha loft elde of the deah in the code 1+ ( n — n+1 ] d pulu 1 It eddd 
diegram and what it leevea on tha etaok la on d pahu next end-code 

the right aide. A daeh by iteelf meone tha 

word expecte nothing and laavae nothing. The 6609 U regieter le uaad ee the pointer to 

the aFORTH date atack. The definition pullo 

Tha word BL putt tha ASCII coda for a blank tha top value on the atack into tha D 

on tha atack. Tha input etreero la reed by the accumulator. It then edde one to the velua in 

next word, which la named WORO , uaing tha the accumulator and puehee the new number beck 

blenk ee e delimiter. The delimiter valua la on tha etack. The word next la the addraaa 

conaumad (removed from the eteckj end the interpreter which geta FORTH From one word to 

etrlng le atarad et en addraae nerned HERE — another, 
tha next free location above the dictionary. 

Seldom ere progrema written entirely in code 

The addraaa HERE la put on the eteck by WORO wcrde. One or the good thlnge ebout FORTH la 

automatically In standard FORTH systems, but thet you cen mix high-leval worda with 

In eomo FIG-FORTHe euch ee STEARNS ELECTRONICS eeeernbler worda and colon-defined with 

you will need to pueh It on the atack youreeir coda-darined worde. They ell uee the •■•■ 

by lneertlng the word HERE iftar WORO. eteok to peee perematara. Thla pernite e 

trade off of execution apaed for development 

Since WORO pute e count In tha rirat byte or epeed or vice veree ee needed. 
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Dear Don; 

Since you published ay FLEX HELP patch in your 
December issue, several people have called me Co ask If 
1 had a version for STAR-DOS. Seems more people are 
running STAR-DOS Chan FLEX on Che PT-69 and ocher SBC's. 

Ac Che clme, I hadn't, buc In response Co chose 

requests, here lc Is. Unfortunately, Che two are noC 

Interchangeable, buc each version will perform 
identically with It's appropriate DOS. 

HELP-SD LIST* a cexc file on Che syacea drive called 
HELP. SYS when a question mark Is Input as a command. 

This STAR-DOS version has a slightly more 
sophisticated drive number routine. lc will find your 
system drive If It's noc Che customary drive 0. 

Alao, lc has occurred Co us chac this rouclne could 
be used Co oucpuc "cracking" help files, appropriate Co 
wherever che operator was In a particular aeries of 
programs, simply by having chose programs periodically 
overlay appropriate help file names over Che "HELP. SYS" 
scrlng In chls patch aa chose programs progress. 

HELH-SD.TXT Is Che assembler lnpuc listing. HELP-SD. ASH 
Is che assembled oucpuc listing. HELP-SD. BIN la Che 
assembled binary oucpuc file. HELP .SYS Is che sample 
help cexc file. 



Three cheera for STAR-DOS and chac guy who Invented 



Id 



Jon H. Larlmore 

Editor's Note: Jon, thanks for che STAR-DOS version. 

I know chac most of chose using STAD-DOS chank you also. 

I chink you can understand che success of STAR-DOS Is 
Che face chac lc Is supported, and chac makes a lot 
difference Co any user or pocenclal user. 

Upwards, bigger and better are all fine aspirations, buc 
If you Ignore yuur foundaclon of support, eventually lc 
catches up with you. STAR-DOS folks (Peter Stark, et 
al) aeem Co understand thac. Ac lease for now. 

Too many counced FLEX down and out, coo soon. Buc for a 
simple single-user system, lc is yec Co be copped. 
STAR-DOS seems Co do everything chac FLEX did, buc 
somewhat better ac times. It all adds up Co che polnc 
of accepcance chac STAR-DOS has coday in ours and ocher 
market places. You would be surprised ac che wide 
spread uae chac STAR-DOS has cone lnco, in che ahorc 
clove span of lc* availability. 



Let's hope chey never forget. 
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t 191) SIM-DCS HUP Melt 

i 

' Br Jon H. lanaore 

• 'jm Arlington Blvd. 

• Arlington, V». 222M 
* 

< last edit 11/11(89 

• «1P ii a patch to the SIM-DOS DOS uriich mil 

• litt a text fill on the iy«tii drive cillad 

• 'KELP. SIS' ■benover a '?' u input at a 

< coanand. tlnstiad of siaply output l ng 

> 'EBRD* 24'. I II li intruded In nil SIM-ODS 

• toeeahat friendlier lor n«» or ca«ual mars. 

• HELP .ill temporarily activate the 1ITSEI 

• dtPth and pause controls, then return 

• thra to their previous uttitoi. 

t IIIIP normally resides is the unused SlAlt-WS 



22 
2J 
21 
25 
26 
27 
2B 

n 
:b 

31 
32 
33 
31 
35 
14 
37 
3B 
I" 
so 

II 
12 

13 
M 

15 

IS 
17 
49 
M 
58 
51 
52 
53 
54 
55 
5s 
57 
SB 
5? 
6B 
61 
42 
43 
41 
45 
66 
47 
6B 
69 
7(3 
71 
72 
73 
71 
^5 
76 
77 
78 
7? 

Be 
ei 

82 
83 
81 
65 
84 
87 
B8 
BY 

n 
'i 
92 

93 
91 
?! 
96 
97 
98 



01 18 
Dili 7E 
PI1C C7IF 



c?e* 



C7M 39 39 39 
C7B3 39 J9 39 
C7B6 39 39 59 
C7I9 39 39 39 
CJK 39 39 39 
C78f 39 39 39 



I print spooler area in a Pt-69 s RAH. 

• If you're using this area lor a spooler or 

• other routine hoeevor, yog sty aith to OHB 

■ it at high ateory (reselling Mi IK HO I, or 

• perhaps in another available area. 

• Ton say either append this to your terminal 
i drivers vtnle creating a neu SIAP.-0OS.SrS, 

• or simply SET li using the STMTUP routine. 

> Iks 'tdierr' equate belon is in andocuaented 

• location in 68*9 SIM-0OS Version 14. 11 

■ >ou're using a different version of SIAH-OOS, 
i you should verify it's accuracy prior to 

i assembly, 

i 

i To verify this, use your aonitor aeaory dusp 

• routine to loot at address ID1IB. If the 

i code 'BE C987' is there, you re OK. II not, 

• then again use the aeaory dump routine to find 

■ the string 'Ihn 00 DA) ERROR", llocatld at 

• K98I in 6819 SIM-MS Version HI. this is 

• vocr 'errstr' equate. Ihen, find Ibe 'BE nnnn" 
i ILOi llnnnnl code in nhich 'nnnn' is the 

i address of the first byle ol 'ERROR' to vour 

• SIAfl-OOS. the address of the '8E' byte of that 

• 'BE nnnn' code should be your correct 
' 'Idierr' equate. 

• Also, chect the value of 'trtdsp' here. It is 
i set lor a 21-1 Ine teramal display. You' oay 

• need to (hinge it. 

I Hole that this nueoer ausl be OK BREAIER than 

• your teiamal can display. 



Input line duller 

Print spooler area <unused?l 

Print gurae counter 

TIT display depth count 

lit pause costrol 

TIT svste* drive nuaoer 

Last terminator character 

Input line bulfer pointer 

Esceti return register 

•are start 

Print a string 

Call MS as * subroutine 

>» '.IKIFY 8EF0BE A55EHBIY «< 
») VERlf; IEF0RE ASSEMBLY <« 



i If *?' is input as t DOS ccaeand, then 

• list 'HEIP.SVS' 

org liitrr Point to I3S 'ERROR' process area 
leb 17e Stull 'JAP* aneeonic into this byte 

fd» fcelpl Stuff iddrrsi into jump vector 

• Run this routine in the urussd spooler area 
a 

org pspool 

I Delete Iron here lo 'tredsp' if you relocate 

f trm cede to another ae*orv area 

• 

• Disable print spooler Kip victors 
I 

leb 139.139,139 Put RIS's here 

leb 139,139,139 

frb 139,139, 139 

feb 139.139,131 

leb 131,1)', sjg 

feb 139,139,139 





• DOS C 
1 

hniuf 


onstants 


EBBS 


equ 


Icfttl 


EM 


pspool 


equ 


lc7M 


C7IB 


guecnl 


equ 


ti7lb 


lTb3 


depent 


ecu 


tccB3 


CEB9 


paucso 


equ 


ktW 


CCI8 


sysdno 


too 


lectb 


ECU 


Isttra 


ecu 


Iccll 


ECU 


bufpnl 


egu 


tec 11 


CC14 


tscre; 


egu 


kill 


Cf*3 


uarast 


equ 


tcdB3 


[DIE 


pstrng 


ecu 


ltdle 


CD48 


dot and 


egu 


Icdlb 


C9M 


errslr 


egu 


U9b2 


Gill 


Idterr 


egu 


Id lb 
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C'll 

cm h 

C7IC J» 
OlD M 
HIE N 



3 
5* 



K 
M 



III 

It! 

112 
113 
114 

its 

lit 

II) C>IF M ecu 

in or ti 

in on it 

in cm w on 

in tw t» s» 

u; c<?» ij cm 

11} OS IM fit* 

iii vil k cm 

us ow « m 

lit crj; ii ii 

id tin it 

III (Ml »7 

in x)3i n C7M 

I.I Oil CC (IN 

i;i cm fi an 
n; 

i:j 
is* 

125 cm ii ecu 

I7t CHt Jl H 

127 CHI rt I'll 

in c;« 16 cm 

121 CHI ti hi; 

III CHI 1 CCI1 

in cm n> m 

1)7. C7» K cm 

l!J CISC » FF 

ti* cm ■) ctn 

is: cm a vu 

134 CIM FI ait 

IJ7 C7*7 H till 

1)1 
w 

HI 
HI 



ort) qui;nt Spooler qutue counter 

leb I Force weup count to I 

trlo'sp Feb Ti four ttrilail l hnrs 11* 

dtp! 19 leb I Tosporary depth fltt) 

ptullo icb I Ie*Porifir pwie fUg 



kiipl 



kil«3 



Idi 

INI 
»■< 

Id* 
i«l 
ill 

lit 

Id! 
Id! 

r H i 



I lid 
lid 



lilln lit l»t lilt 'Ut- Jljkj tliriclti Wot 

l"> Oil It I Outtlldti lira? 

lilpt He. MINI *(«Kt» 71* HI. 

t,«4»0 In. Ift fYltfl drj.p lulMf 

IIM Ce».wt it town 

trtdrv Start ll 

■klUIr In, Kill ID Kie •> It UN 

lliobwf Point l« lint cliiiKltr ol lipwt bulltr 

,r* Ctt 1 ctirittir. pint to 1 1.« itil eat 

II ii ll Itll itriiii I mini tor'* 

Irlp) til 

.(• Ho, itorl it, cdidI lo flirt bdlltr lotitia 

Wlp7 Slorl ml cbiriittT 

lliitut Gil input Otlltr idartit 

klpnt Slori It tft buflK poiflttr 



■ Stt MT tinm! dupMr linn ml nun 



Mipl 



Mill 



lit 
t» 
|« 
IU 
111 
til 
t>l 
l« 
lit 
111 

IM 



I 

• Unit tlr 
I 
cm n cm not tit 



dlpcnl It ttninjl lint drpth nl? 

•ill I In 

dltllo Co. ill tttoorirt IUj 

tridip 6>l iw*Qir of lion Itntnll ttri ditplii 

dirnl Sim it m iitai «tpit rnnitr 

PIUIOA ll Pllltt «•? 

lilts in 

piullo. Ho. fit ItNVirv Mil 

ItfF Ell *P«j*l Ofl* yiIbi 

pinon )•*■ tiritiil 'p*iv' on 

Ittllt Bit riliri iMrtit «dt lUNI-rtturp 

ncrn Slor, 1 1 

dttud C*ll MS It i tvtreitlftt 

>ll«If> ll pitvlBM Httl*|l 



II) VU V It 

It: CltF 71 [)ll 

lit tm n cms 

us an 71 cut 

tit C)7» 77 u 

l<) C77» 71 t)l[ 

iu cm 71 ten 

ID C7M 71 Hll 

151 

151 

is: 

IS} 

lit rut « It S) St 

iss tm m 

lit Otf 71 48 15 « 
IS7 



klip) 



»llp« 



ll' 
ttf 
Itt 
»n 

tlr 
tlr 



mill 

tiii 7 
miia 

MKit 

p*ni 

Mlpl 

pill 1 1 

pieC'l 
Mr ill 



IHOorrt dHIt ntli^' 

Op 

Itti tltir |||| 

AM ctllr dtptk towlir 

traporm pun u 1 1 in* 

■0 

Till ilnr fli| 

And llr*r pitlll roalrol 

Rtttra tl Iirp ilirl 



C7I} « C1I7 

Oil 7E HIE 



nipt Idr Iirrtl' lu< 'EMW- 

Jis JlitrrO ^A4 tintllul MS irror rowtiM 

klpitr lie 1ISI. 

t>ltt> lie t Sntu drill Dsibir IflStlll 

ttc '.KLP.ST9.I1.4 
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31383 LYNN AVENUE, 
ABBOTS FORD. 
BRITISH COLUMBIA, 
.SKARCH tmm. CANADA. V2S 1 E2 



MicroconipulCH- Hartlwarc «nd So II ware 

<;iMIX* S»lci.Scivitt-«n<)Supf>orl 
Dear Don , 

Firit off, I ouot apologise to my 6800 frieodi for 
bruihiog then off the way I did in ay laat letter. 
Moat of what I aaid appliea equally well to 6800 
ayatetaa, of courae, except for the two aectiona 
relating to the diaplay of error-meaaagea and the 
LISTiog of .BAC prograaa. 

So ... by way of peace offering, I went back through 
■y original diaaaaeably of FLEX2'a XBASIC, and located 
the equivalent areaa to be modified. Here they are ; 

1, To LIST .BAC filea, locate the following code in 

the vicinity of addreaa S099B 7D 011C 27 OS 86 

40, and change the 7D to 39, uaing your ayatea 
Honitor. Otherwise, everything ia aa it waa for 6809. 

2. To diaplay error-aaaaagaa , locate the following 
somewhere near addreaa 50BC3 : 

Freasnt code Change to 

CE 0C0F B7 AC20 



BD 05B4 

CE 0122 

5F 

F7 0126 

BD 0FC6 



8C AC1F 

BD AD3F 

5F 

F7 0126 

BD AD 2 A 



In addition, the expanded ERRORS. SYS (containing 
the complete liat of error messages) will be required. 
Be warned that SOME error-code oumbera have been 
changed aince FLEX2 daya, but it ahould be a aimple 
matter to adjuat the lateat 6809 liat appropriately. 

Naving got that off my chest, I want to aay a little 
about "hacking". In the October iasue Ron Anderaon 
handed out a little bouquet to thoae of ua who try to 
help oewcomera to the 68xx acene who are experiencing 
difficultiea in getting their ayatema functional. 
Thii ia moat likely becauae we all remember oar early 
daya, aod the atrugglea we had, WITH NO KNOWLEDGEABLE 
PERSON AROUND TO HELP US. There waa only one way out 
of our difficultiea then aod that waa to fumble and 
bumble around, and read what scant literature waa 
available, until eventually a little light dawned - or 
we gave up in fruatration (for the time being, at 
leaat). Ron, you omitted mentioning one of the moat 
active sources of help and encouragement over the 
years - namely one Ronald W. Anderson. The reaaon you 
know of OUR activitiea ia becauae you, too, are right 
in there correaponding with the aelf-same people. So, 
a big "Thank you, Ron" on behalf of all of ua!) 
Now let's get on with USSOU A of our XBASIC aeriea. 

Laat time I mentioned aome errora in the XBASIC 
manual. I have also located an error in XBASIC 
itaelf , which I doubt will ever get fixed by TSC now 
that they've abandoned FLEX. Haybe it'a already ahown 
up in aome of your programs, and left you a little 
puzzled. What happeoa ia that XBASIC will report 
Error #33 (Unbalanced parentheaea) in Line lm, yet a 
liating of that line will ahow that auch ia not the 
caae. In actual fact, it ahould have reported Error 
#78 ( Und imenaiooed Array reference) and normally 
occurs when a DIH atateaent hae been omitted. It only 
aeema to occur when an array-dimension ia out of range 
in a doubly-dimenaioned array. To make thia perfectly 
clear, let'a assume the following : 

30 DIH A(6,2) 

60 PRINT A(7,l) 
RUNning this program will cauae a correct Error #77 
(Array reference out of range), but if Line 30 ia 
deleted, it will come up with an incorrect "Error #55 
(Unbalanced Parentheaea) in Line 60". Thia had me 
very puzzled the first time it occurred aa (wouldn't 
you know it?) that particular line aeemed to have 
about 20 aeta of parentheaea in it. I think that what 
occura ia that when XBASIC checka the firat dimenaion 
and finda that it'a out of range, it abandona the 
whole proceaa aod doean't continue 00 to check for the 
matching right-paren, and thua reporta an Error #55. 
Thia ia aupported by the fact that if you aimply aak 
it to PRINT A(7) it reaponda with the correct error- 
messsge. 

Let'a move on to something elae .... namely the CHAIN 
inatruction, which ia normally only invoked when we 
have a huge program which won't fit into memory , and 
yet ia atructured in auch a way that when one aection 
haa been executed, we have no further need of it. Vie 
simply move into the aecond half of our program, and 
NEVER again go back to the firat. In auch a caae, I 
aplit my program into two aectiona, <game.BAS>, let'a 
aay ■ aod <game.NXT>. I like to keep the name of the 
game intact, and change the extenaioo only, ao that 
both aectiona will be liated together in my master 
Diractory of all disks. Herein lies a problemlli 

Earlier veraiona of XBASIC, when executing the CHAIN 
inatruction, made the aaaumption that if a CHAINed 
file didn't have ■ .BAC extenaioo it waa aaauaed to be 
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■ . BAS type of file and wat loaded aa auch. No 
difficulty with those versions. Somewhere along the 
way, however, newer versions reveraed thia assumption 
(i.e. if the extenaion wasn't .BAS then it hod to be 
.BAC and waa loaded aa a .BAC file). Under the later 
condition*, the first half of a .BAS program would 
execute OK, but not the aecond (extenaion - .NXT) - - 
unless I gave the CHAIN ed file the extenaion .BAS aa 
well. 

What to doT Obviously, I had to jump in and modify 
KBAS1C (later veraiona only - but I'n afraid I don't 
know at which veraion the change-over waa made). 
Anyway, the change ia quite simple. Somewhere around 
addresa $2FA8 locate the code : 

42 41 26 04 A6 0E 81 53 10 26 D9 5F 
B A S 

and change to : 

42 41 26 07 A6 01 81 43 10 27 D9 5F 
B A C 

All for now I Maybe next tine I'll get around to the 
cauae of this mini-tutorial on XBASIC, namely the 
addition of an EDIT command to the language. Well, it 
waan't really a tutorial, but a diacuaaion of thinga 
you won't find in the Manuals. See you next month. 



Sincerely, 

R. Jonea 
Freaident 
winterthur, 0? december 198S 

68 MICRO J0UKNAL 

5900 Cassandra Smith Kd 

lllxson, Tn 37343 

USA 



now consulting Independently, I've had opportunity to work 
with aeveral 68XXX systems (from sn old SMTP 6800 to new 
Cimix and Smoke Signal machines). 

Aa you may know, J 4 M supplies the CoCo msrket with 
disk controllers snd drives. While CoCo magazines are 
okay for the beglnlng. low budget hacker, the authors are 
often misguided (everyhody Is patching everything I) and 
the ada heavily aales oriented (everything's on sale!). I 
find you publication soldi ».>re "mesty" snd Che authors 
well Informed. 

Attending school here at New Mexlcn Tech in Socorro, 
I've been programming "C" on the VAX and appreciate the 
flexabllty It offers over other languages. My adviaor 
claims that a properly equlped 68020 system can out 
perform a VAX 11/750. Quite a claim, but still believable. 
1 expect to see "C" become the language of choice for 
many new and old microcomputer users. The "C" User Notes 
In your magazine will help support snd Introduce 
prosepctlve programmers to this expressslve, coming 
language * 

Like some other magazines 1 receive, I enjoy looking at 
the ads as much as reading the articles! Your magazine is 
s wealth of Information .-ind a great shopping guide for 
syscems designers. 1 sincerely thank you for your 
generosity. 

Lastly, some more cimiM-nta. . . I'd like to see the ISAM 
routines in "C" and some more information sbout compiler 
implementations on 6RX\X computers. It may lesd to 
smaller, better Implement s t ions . Also, some articles on 
the new 6801)0 machines coming out (Amiga and that Atari, 
for Instance) might expose some untapped markets. 

Thanks again. 



Werner Thle 
Sledenstr 18 
8*00 Wlnterthur 
Switzerland 
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Software order for KLEX on 5 1/4" Disks single aided 
single denalty 

Dear Slrea 

t order the following Items from you 

MJ ulsk-23 ISAM Condon airmail silvery $ 15.55 

3 year subscription aurlace to bb MJ $I(J0.5U 



Total 



$116.05 



PS: Is there a known patch to the following problem with 
TSC de>i'K: executing a PULS PC works as It shourld. But 
It should slao decrement the subroutine level count, 
rhlch it does definitely not. So It is likely to run Into 
the error meaaage: nesting too deep. The problem ia 
extremely boring when debugging C programs, specially 
recursive ones. U there Is help, please let me know. 




Sdntillex 

Safiwa? 

Dear UnULfcX Sy»t*« Manager, 

SdnClilea Soft war* hat *n excltlnK new Unlr'LEX proRraa ready (or 
yout a f ull-feet u rad , aer •• n-orlented calculator. Now before you 
tay, "Bin deal,.. I already have a calculator", take a look at the 
reacurea of thia package. r'lr*t oi all. It has the ability to work 
In hektadectfial, binary, and octal, aa well as decimal. Wouldn't your 
proKramoera love that? It alio aiauLntea a paper tape on th« acreen 
an aenda the tape data to a file [or aubaequent hardcopy. It hat a 
ASCII code converter that will convert a character to a value or ■ 
value to a character at the preaa of a button. It hat ten owatury 
rep; latere. It perCorti (oft leal operation* (like And, Or, and 
ticlualva Ur). It hma on-acreen help. 

I could ho on and on llatlna. feature-), but you can read thee for 
youraelf In the encloeed flyer. Thia profirne In ao eany to ut> that 
you won't need the aanual after one quick glance. And the way It 
drawi tlie calculator and paper tape on the acreen actually aakea It 
fun to uie. 



Kind regards 

And keep on going 

we count on you 



Dimensional Software 
7 704 Ptckard Ave. NE 
Albuquerque, NM 87110 
505-835-1516 

Dear l-«rry, 

1 thought I'd drop you a line and let you know how 
much I've been enjoying my subscription to your fine 
public- .t Ion, It's nice to see the new typeset format. I've 
bee^ aware of your magazine for quite a while. In my 
association with J & M Systems, Ltd. In Albuquerque, and 



Sclatllles Software ha. other UnLFLEX packages available coo. 
Kany of you are already ovnere of th« lalf lallaer II and the Disk 
Maintenance Package. Tho.e of you who aren't, don't know wliac you 
are alaetns! You say not have a need for the Disk Maintenance 
Package, but every UnlflEX eyetea Can benefit fron the capabllltlas 
of the initialiser II. Whether It be to automate your ayatea. to 
aake it tore rellebvle, to sake It us cable by nuvlcea, to better 
control a aodea, or to prevent unauthorised use. the Initialiser U 
la a real plua for any unlFLEX ayetew* Sound [Ike saslcT it Isn't. 
It's just a Rood Idea that haee been veil developed to Rive you 
control over the way your ayatea boota and runs. Let ua know If you 
would like aore Information on what the Initialiser II (or the Disk 
NaIat«uDca Pacta,*) can do for you. 



tocer.Ly yours. 




Denial I. Vsaada 
President, Scintillas: Sot 
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lion Ullliann Sr. 
68 Micro Journal - CPl 
5900 Ceaaandra SaitH Drive 
Blxaon, TH 3H43 

October 30, J98* 

Bear Oon, 



|fc 



CORPORATION 

All W. Xtrg^im * 
14 Hi T7%AJt 



Vt today received a call for technical assistance frora a user of 
1NTR0L-C who very recently purchased a copy of our C6A09-OS909 
coaplLer pacMage throuxh Southeast Hedla and vers a little auprlsed 
to learn he had obtained It for use on a Level 1 US) hotct. Please 
advise your tales personnel at Southeast Media that any sales of 
0S9 versions of [KTHUL-C slvould he strictly United to OS-9 Level 11 
u«era only; wd do KOI recommend tl>e compiler for nae on the Level I 
• yaieoa, nor have wt re c onnc nled it for Level I hosts since 
Introducing our Veralon 1 . SO software package In the Sunmc r of 
UM. 

With the Increased! size of the Veralon 1.50 and later releases of 
the 1NTR0L-C package - coupled with the relatively large anount of 
nenory consumed by the Level I operAtlng system Itself - there 
siejply it not enough frte oeoorv left for the compiler to run 
coafortably on a 64K, lyitco running Level 1* Because of this, wo 
.strongly discourage lta use under Level 1. 



.\j~~ yL.J~/..~A: 



,_,.Jorin Wisialowski 

Frank Black Miller, M.U., P. A. 

Adult. Adolescent, Child and Family Psychiatry 

Central Medical Park, »502 

260» N. Uuke Street 

Durham, N.C. 27704 

Dear Mr. Williams: 

I an responding tu your "RamblinRa and Such" column In 
the current Issue of 68' Micro Journal. 

let me Rive you a portrait of myself. I am a 
payc hlatrlat . 1 got started (n computers S years aRo by 
buying a used Kadio Shack Model 1 because 1 heard It did 
"electronic typing" that meant you could type something 
and revise as often as you wanted without paying a 
typist. When 1 bought the thing 1 didn't realize 1 needed 
a printer. 1 didn't know about disk drives, memory size, 
nothing.., It took me over a year to get an expansion 
Interface with the 48K, a disk drive, and a printer. L 
learned what to use R.S. for and what not to. 1 bought 
Electric Pencil, got dissatisfied and started buying DOS's 
and word processor through the mall and didn't get burned 
once, ended up with l.azewrlter and Zorlof, both 
absolutely superb programs, and I was on my way. I had an 
old l.P II, then bought an MX-80 through the mail through 
a liquidation sale (maybe It was a "hot" machine, who 
knows). Then 1 got a second full Model 1 system and 
another printer and had a system at home and at the 
office. Then I started getting Interested In databases 
since my billing system was only a repetitive word 
processor based contrivance, of manually calling up files, 
typing In changed dates, printing out bills. No 
accounting, no ageing of accounts, eta. Databases were 
bad for the Model I. It was a dinosaur when 1 bought It, 
aa the Model 111 and then IV took over. I couldn't change 
over every year and blow $2,000 Just to keep 
u p. .. However, 1 found that medical billing programs, and 
databases for the Model I were simply terrible and 
Inadequate. 

Then one of my I's started to act like a I, glltchy, 
restarts, overheating, etc. 1 tolerated It for two years, 
cleaning contacts, all the usual superstitious Model I 
aalntenance. Finally one of them gave up the ghost a year 
ago. 1 atarted looking around for an alternative. The 
Commodore 64 was a Junk machine, so were all the Atari's, 
etc. The IBM had taken the world by storm but 2 couldn't 
afford the $3,000 for a PC and 1 got further turned off 
by the average price of software, $400 for a word 
processor that was clunky (WordStar) and more for 
databases. Secondly, 1 read that the 8086-8 wasn't Cod's 
gift to computer caaes. .. .Apple was a kiddie machine and 
the Lisa-Mac mess was Just that. I agonized thinking 1 
had to be MS-DOS compatible. Then t started reading 



about UNIX and knew this was the DOS of the future, 
forget 8086. . . . towever, 1 could not afford a B1C machine 
either to run UNIX. Being an Inveterate Radio Shacker, I 
don't know why. . . I was drawn to the Color Computer. When 
I saw the price, and heard about 0S-9, I was hooked. Now 
1 have three of the creatures, one of them for a 
daughter. 1 have dispersed, donated and Junked ray l's, 

and converted to the CoCo. 1 have started toying with 0S- 
9 and FLEX. I have a KS-UOS databased billing system 
(runs on Pro-Color- File ) that Is a dream. My secretary 
can run incredibly simple word processors on It and do 
fine, and I can run BICTIME stuff like Stylograph. And the 
software prices are STILL reasonable. And 1 still have 
one at home, another at the office. A computer addict's 
dream. 

So why do I read 68' Micro. I can't understand one- 
tenth of It. 1 don't know Assembly Language at all, but 1 
am starting...! have only recentlv started to do more 
with OS-9 than load and run a program. I have bought 
BAS1C-09 and now finally 1 am motivated to learn BASIC — 1 
have to confess, 1 had only learned a bit of it before... 1 
have bought the Rainbow Culde to OS-9 and will purchase 
your-all's books on 0S-9 and Flex. Very simply put, 1 read 
everthlng I can get on the Color Compter and t was 
switched to yuur Journal from Color Computer Journal. 1 
love your magazine. It motivates me to learn more. I an 
now convinced more than ever that the 68XX and 68XXX Is 
where It will be as an alternative to Intel's 8086etc 
chips. 1 will someday have something approaching UNIX. 



Sincer-ely yours, 

Frank Black Miller, M.D. 



AMERICA AU0, INC 

Contact: Brian Oglhara, ADO (213) 532-5010 

Tom Brlgham, B/S, Inc. (213) 550-7145 

Release Date: November 18, 1985 



MULTI-USER, HU1.TI-TASK1NC 68010 MICROPROCESSOR-BASED CPU 
HULT1 BUS BOARD INTRODUCED BY AMERICA ADO 

T0KKANCK, CA — America ADO, Inc., has Introduced Its 
FA*STAR C681-01 Integrated Board Computer utilizing a 16- 
bit 68010 virtual memory microprocessor operating at 8, 10 
or 12.5 MHz plus an on-board 68451 memory management unit 
providing multi-user and multi-tasking support. The new 
board la compatible with 1EEE-796 and 11BX bus standards. 

"The Introduction of the FA*STAK C6B1-01 multi-user, 
multl-t aaklng CPU further broadens our Multibus CPU line 
providing our customers with even more capabilities" 
explained Brian Oglhara, General Manager of America A00. 
"By offering auch a wide range of Multibus boards, users 
realize the time, cost and delivery benefits of dealing 
with one source." 

Features of the FA*STAR C680-01 tncluse 64K byte SRAM 
memory with dual-port function which Is expandable to 
128k with an expansion board, 4 JEDEC 28-pln sockets, 16- 
blt timer, Centronics parallel port and 2-channel RS-232C 
serial port. There are 14 interrupt levels expandable to 
71 by cascading. As well all of the company'a products, 
the board Is covered by America ADO's two-year warranty. 

In addition to Integrated Board Computers, America ADO 
also markets a complete line of IEEE-796 compatible 
boards. Including an intelligent disk controller, a LAN 
controller, a graphic display controller and a variety of 
additional memory Multibus boards. 
America ADO Is located at 1840 West 186th Street Suite 
200, Torrance, California 90504. Phone la (213) 532-5010. 
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PLEXUS 



Brenda Blrrell 

Vlexus Compute ra. Inc. 

(408) 943-2248 



PLEXUS P/35 AND P/60 UPC8ADEASLE TO 68020 CPU 
5AN JOSE, Calif., Nov. 6, 198 3 — Plexus Computers, 
Inc., has Introduced a Job processor field upgrade kit 
for lta P/35 and P/60 UNIX-based computer systema. The 
kit will upgrade the system's Job processor from a 
Motorola 68000 to a 68020, thereby Increasing processing 
speed froa 1.5 to 2.0 tines, depending on the 
application. 

The upgrade kit also contains an 8 Kb high-speed 
memory cache and optional floating point support based on 
the Motorola 6881 co-processor. 

Plexus's 68020-based board will be available for field 
upgrade In the first quarter of 1986, priced at $8,000, 
with a $1,000 discount for the return of the old board. 
The Motorola 68K81 floating point co-processor, priced at 
$1,300, will be available first quarter, 1986. 

Policy of upgrading continues 

The new upgrade kit reflects Plexus's policy of 
enhancing earlier products with Che latest technology. In 
the past five years, the company's previous upgrades have 
quadrupled the capacity of Its original system. 

"Our strategy Is to provide systems with the longest 
life cycle for Che lowest cost In the marketplace," said 
Kip Myers, vice president of marketing at Plexus. "We do 
this by producing Inexpensive but powerful upgrades as an 
aternatlve to system replacement." 

Plexus recently announced upgrades for the P/60 that 
provide up Co 16 Mb of main memory, up to 1.2 gigabytes of 
disk storage, and faster 1/0 for storage peripherals. 
The P/35 computer can now be fitted with up to « Mb of 
■aln memory. 

The P/35 and P/60 computers feature multiprocessor 
architectures optimized for Che UNIX System V Release 2.0 
operating system. Both machines offer cache memory, a 
high-speed memory map, extensive aelf-dlagnostlcs, and LSI 
circuitry to minimize component failure. 

Plexus Computers, Inc., manufactures a fully compAtlble 
line of high-performance 32-blt computer sytema designed 
for the VAK/OKM and volume end-user. Plexus computers 
utilize the UNIX operstlng system for commercial 
applications and employ a unique multiprocessor 
architecture which provides users with exceptional power 
and performance. Plexus markets lta products through 
sales offlcca In the U.S. and via distributors snd 
subsldlarlea throughout the world - 

For further Information, contact Brenda Blrrell, 
marketing communlcatlona manager. Plexus Computer, Inc., 
3833 North First Street, Ssn Jose, CA 95134, (408) 943- 
2248. 

EDITORIAL CONTACT 
Ed 1'restwood 
(602) 994-6959 



wlcb associated resident network software 
Implementing layer* of 2-4 of Che seven-layer Open 
Syatam Interconnect modal of the ISO and MAP 2.1 
commit tee a. 

Network developers will find the kit useful not only ss 
a MAP design-In tool for the engineering lab, but slso ss 
psrt of a final Installation package for a factory or 
office environment. All network cabling supplied in the 
kit la conscructed of materials rated by Underwrites 
Laboratories for application in j lest environment or in 
a permanent Installation. 

The Ueveloper's Kit provides all network elements 
required to Implement s complete operstlng 10 Mb/sec two- 
node or four-node network, except for the host systems 
Into which the VHEbua network node cards are plugged. A 
VHEbus-compstlble host msy be s specialized unit provided 
by the developer; or alternately, it may be a stsndsrd 
system pscksge available from Motorola. 

A variety of useful support software Is slso supplied 
In the Ueveloper's Kit in UNIX System V formst, on 5 1/4" 
diskette. Operstlng netwurk software Implements MAI' 2.1 
layers through layer 4, downloadable Into the MAP network 
Interface from the user-provided host • 

To futher assist the developer, both source snd object 
versions of demonst rstlon software arc Included for 
verifying that Che aaaembled MAI' network Is functioning 
properly. Software Interfaces and buffer management 
techniques used In the demonstration software serve ss 
models, to accelerate development of the final application 
programs. 



Sarnfcnnauctor Prodwcw Inc. 



REAUEK CONTACT 
Microsystems Marketing Uept . 
(602) 43B-3501 

.MOTOROLA 0PPK1S HAP UT 

TO SPEED OEVELOPWQfT OP 
FACTOEY AUTTMATION 

PHOENIX, AZ, NOVEMBER 4, 1985... Developers of 
local area network applications Incorporating the 
Manufacturing Automation Protocol (MAP) can now 
shorten their development cycle by using the MAP 
Davalopar'a Kit Just Introduced by Motorola. The kit 
provides VMEbua-compatlbla 10 Mb/aac HAP network 
intarfaca boards, software, and complete broadband 
network hardware. Including cabling. 

The MAP Network Intarfaca board sets supplied 
with the Kit were recently Introduced by Motorola 



Contscts: Jo Ann McUonsld, PR Counsel 
4I5/96W423 
or: Wayne Fischer 

Director of Marketing 
408/354-3410 




£ 



rones compu ibis, wc 

Lot Omcm. CmWsrw* 85030 



FORCE COMPUTER INTRODUCES FASTEST 32-BIT CPU for VMEbua 

Los CsCos, CA, October 9, 1985 .... Force Computers' 
most significant Introduction of the year, the CPU-2U/2I 
Is the first 32-blt VMEbus product series on the market 
to fully maximize the power of Che high performance 68020 
microprocessor, running a average of 502 faster then 
competitive boards. The CPU-20 (snd CPU-21 with 6MH81 
floating point co-processor) performs st 16.7 MHz, 
becoming the only 68020-bsssd CPU boards to run without 
wait ststss, while executing 32-blt accesses to ss much 
ss 1 MByte of high-speed locsl ststlc RAM. 

According to Wayne Fischer, Director of Marketing at 
Force Computera Inc., "We were not Che first VMEbus 
supplier with 68020 bosrds, but we're definitely 
surpassing sll competition with our I MByte no wslt stste 
execution. Our selection of s 32-blt dstspsth for the 
EPR0M area maxlmir.es execution speed for real time 
proceaalng, compared to the 16-blt local data bua used on 
esrly 68020 CfU bosrds." ' 

Of particular Interest, the CPU-20/21 features 2 
aerial 1/0 porta: one RS232 compatible for use ss s 
debug port for the monitor or ss Che master terminal 
(supervisor), che second (RS232 or RS422 compatible vis 
Jumper setting) la s general purpose Interface for 
printer or host connection, msklng the CPU-20/21 readlbly 
ussble ss s stsnd-slone computer. The other lesdlng 
68020 product on the current market requires s speclsl 
bosrd for RS232 d rive r a / receive rs to lnterfsce to 
lnterfsce to s cernlnsl, occupying one sddlclonsl slot. 

Another major feature setting the CPU-20/2 1 "apart 
from Che competition la the use of Force's Local Memory 
Expansion (FLHE) which provides the only fast and simple 
implementation Co extend local memory currencly available 
on the market. "Thla la a must for those who need to 
manipulate large amounts of dsts st very high speeds. 
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Basically It's the next best thing to a native bus," says 
Flacher. 

FLME Is an lnterboard bus that Is physically connected 
by a P3 connector utilizing the same connector type as 
used for VHEbus Pi and P2 .... effectively putting the 
functionality of three boards onto one board. FLMK 
provides memory expansion without relying on a slower 
local bus like VMX or MVMX32, eliminating two or three 
wait states from the most common operations without 
Increasing the load on the VHEbus. 

Ideal application areas for the CI'U-20/21 Include: 
real time process and vision control, signal processing, 
advanced factory automation, laser printing, tomography, 
geophysics and selsmographlcs, nuclear reaearch and radar 
applications. 

Within the product series, the fully configured CPU-21 
Includes the 688(11 Floating Point Coprocessor running at 
16.7 MHz, up to 512 Kbytea of 32-blt wide EPROH. a VMXbus 
Interface and two multiprotocol aerial I/O channels. 
Under software control, these channels can be configured 
for a variety of standard serial protocols, such as 
asynchronous, SOLC, HDLC, and X.25 operation. At no 
extra cost the CPU-21 offers twice the data throughput 
from onboard EPROH relative to other 68020 designs. 

Key features of the CPU-20/21 Include: 

* 68020 CI'U Operating at 16.7 HHz 

* 68881 Ploatlng Point Coprocessor 
Operating at 16.7 HHz (only CPU-21) 

* Full VHKbus Interface: 

A32. A24. A16 Address Width 

032. 024, 1>16. 08 Uata Width 

Interrupt Handler and 

Single Level Arbiter 

* 256 KBytes to I MByte of No Walt State Static 
RAH 

* Full VHXbus Irlmary Master Interface Including 
Interrupt Handler 

« 4 EPROH Sockets (32 Bit Wide) 

* 4 EPROH/SRAM Sockets (32 Bit Wide) 

up to 512 Kbytes of On-Board EPKOH Space 
up to 128 KKytes of On-Board SKAM Space 

* 2 Serial I/O Interfaces with Multiprotocol 
Communlcatlona Controller Support 

1 KS232 Compatible Interface 

1 RS232/RS422 Interface (Selectable) 

Pricing for the CPU-20/21 series starts at $5,450. 
Delivery Is 30 days AK0 from Force Computers' facllltlea In 
Loa Catos, California; Munich, West Germany; or Paris, 
France. In comparison to the competition, 'The CPU-20/21 
la the Ferarrl of VMEbua: not Inexpensive, but sleek and 
screaming fast. ..It's what price-to-performance Is all 
about. The CPU-20/21 product aeriea marks a new plateau 
In VMEbua progress," concludes Wayne Flacher, who is also 
chairman of the IEEE Standards Committee on VMEbua. 

Rapidly growing Force Computers Inc. Is now the number 
one Independent supplier of VMKbua products and systems 
worldwide. The company Is noted for lta broad base of 
VHEbus products that clearly offer customers the best 
price to performance ratios on the market. Force is a 
multinational corporation with headquarters In ]<os Catos, 
California and subsidiaries In Munich, West Germany and 
Paris, France. 

FORCE'S CI'U-5 PRODUCES FASTEST 68000 PEIKF0RMANCE 
FOR VHEbus SYSTEHS AT 16.7 Mill. 

Los Catos, CA, November 6, 1985 Force Computers 

today announced the fastest 68000 based CPU on VHEbus 
currently available ... t he CPU-5. The new CPU card 
utilizes a 12.5 or 16.7 MHz 68000 16-blt microprocessor 
ana I28K (to 5I2K) bytea of zero-walt-at ate static RAH to 
provide high speed program execution. Plus, the powerful 



b8881 floating point co-processor Is available to enhance 
arithmetic operations. System bus speed Is further 
Increased by providing a 68450 DMA controller. 

In addition, two multiprotocol serial 1/0 channels, 256 
Kbyte EPROH capacity, a single level VHEbus arbiter, a 
parallel Interface/timer, and a full VHXbus Interface make 
the CPU-5 truly the most powerful and flexible 16-blt 
VHEbus multiprocessing engine available. 

According to Jl a Green, Hanager of Applications 
Engineering at Force Computers, "Incorporating this large 
number of VLSI devices on a single VMEbus board has 
allowed us to take major system functions and tie them 
very tightly together. This idea, along with putting most 
board parameters under software control, has defined a 
new generation of bus structured products that ease 
system Integration and Increase overall system 
performance." 

CPU-5's VMXbus Interlace conforms to Revision K of the 
specification and provides high speed access to memory 
and peripheral 1/0 devices. This feature Improves system 
speed by reducing traffic on the VMEbus. 



A 68230 1'arallel Interface/Time (Pl/T) provides 
software control over such function as lnterupt request 
levels, bus arbitration, bus release parameters, and 
status displays. Each of the 68561 MPCC serial chips 
provide programmable lnterupt levels and vectors, and are 
connected with on-board support devices. 

Jim Green also points out that, because of Its speed, 
the CI'U-5 will be especially useful In applications 
requiring high numerical computation capability, primarily 
critical real time process control or data analyals. 

Featurea of the CPU-5 Include: 

- 68000 microprocessor with 12.5 or 16.67 MHz clock 

- or 68010 microprocessor with 12.5 HHz clock 

- 68881 floating point co-processor at 12.5 or 16.7 
Hilz 

- 68450 four channel DMA controller 

- 128 or 512 Kbytes static RAM providing zero wait 
state access up to 16.67 MHz 

- 256 Kbytes El'RON capacity (using 27512 devices) 

- Two 68561 multi-protocol communication controllers 
with on-board drlver/reciever circuitry. 

- 68230 l'I/T for local software control 

- Single level VHEbus arbiter 

- VMXbus Interface 

Introductory pricing for both the 68000 and 68010 
versions of the CPU-5's begin at $2,495, quantity one. 
Delivery Is 30 days AK0 from Force Computers' facilities In 
Los Catos, California; Hunlch, West Germany and Paris, 
France. 

Rapidly growing Force Computers Inc. Is now the number 
one Independent supplier of VMEbus products and systems 
worldwide. The company Is noted for lta broad base of 
VMEbua products that offer customers the beat price to 
performance ratios on the market. Force la a 
multinational corporation with headquarters In Loa Gatoa, 
California and subsidiaries In Hunlch, West Germany and 
Paris, France. 



Classified Advertising 

Tano Qutpoat II. 56K. 2 5~DSD0 Drives, FLEX, MUMPS $895. 
MICR0KEY $4500 Single Board Computer, Target 128K RAH, 
FLEX, FORTH, with optional 6502 CPU & ROMS as advertlaed 
on p. 51 DEC. 84 68' Micro Journal. $2300. 
LSI 68008 CPU Card with Digital Research CPH/68K $350. 
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I-PT-6" complete with Dual 5" USUI) Disk System and 

Controller, includes Kt.tX DOS. 

TELETYPE Model 43 PR1NTEK - with serial (RS232) interface 

and full ASCII keyboard. LIKE NEW - new cost 51295.00 - 

ONLY S559.00 ready to run. 

S/09 with Motorola 128K HAM, 1-HPS2, l-Parallel Port, HP- 

09 CPU Card SI UU U. I UHAK2 Dual 8" Urlves with 

Controller $2190. 1-CUS1 20 Mej? Hard Disk SysLem with 

Controller $2400. 

I will accept any reasonable counter-offer II 
Call Ton (615) 842-4600 K-F 9 A.M. to 5 P.M. E.S.f. 

*** 

Wanted - empty SWTP 6800 cabinet, with or w/o power 
supply. Joe Ponder, 1245 Wetland #3, Kent, WA. 98031. 

COMPUTKK/ COMPONENTS MMLIX 6809 SSS0C BUS CHASSIS, PS, Mil, 
2 P0KTS; 6809 CPU; h7° UMA CNTI.R; 64K STATIC KAM; OS9/1.1; 
OS9/L2; I'LtX 09; HELIXKUG; 5" USSU 40 & USUD K0 TKK ClMlX 
6800 2MII2 CPU; I6K RAM; SS8 BF1) Sl> U1SK CNTKLK; SWIPC 
CHASSIS; 6800 IMHZ CPU 8K KAM NO CHIPS; FLUX OS, UTIL. 
V1A0, SORT. CASH, VISA, MAS1I-.K. AMEK BX|>. ARRANGEMENT 
OEOKCE 1NGKA* (312) t)VE hS3-0360 MAY 531-4607. 

*•* 

CMX mainframe, SWTP MP-09, 56K, 2 SSSD 5 1/4" drives, ADM- 
5 terminal, Clmlnl 10 printer, OS-9vl.l, BASIC09, ASM., 
tlllT, DEBUG 52000. win consider any reasonable offer. 
C.K. Ilolloman, Box 79129, Jackson, Ms. 39236. 

*M 

Versabus system - Includes VMOIAI CPU, VMII-2 5I2K RAM, 
VM2I disk controller, VH30 communication module, 13 Meg 
hard disk, 16 slot card caee with backplanes, power 
supplies, cables, etc. 51500. Hugh Shane, P* Box 45292. 
Seattle, Wa. 9H145 (206) 523-4235. 

*** 

1 would be Interested In getting In touch with other 68' 
readers/users In the Netherlands. Could you be of help? 
Berend A.S. Storm, Voortstukken 20, 9761 JT EELDE, the 
Netherlands. 



SOFTWARE DEVELOPERS! 

Y«l/VB JUST BEEN C1VEN 1111; [lf_ST KEASUN VET 
TO GET OCR 6B0O0 UNIX* DKVKIjOI'MKNT SYSTEM 
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IBm PC/059 Compatibility 

Smoke Signal con add IBM PC capability to your 0S9 
system for as little as $1195 Plus software. 
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Doth boards designed to the 5i Inch disk drive footprint 



ESB-I 



$495 






68008 microprocessor - 8Mhi 

I28K DRAM 

Up to 64K ROM 

Two asynchronous serial ports 

Two 8 bit parallel ports 

Floppy disk controller / up to four Si" drives 



COMING SOON: ESB-IR 

66008 - 10 Mhz * 512K DRAM 



ESB-II $595' 

68000/68010 8, 10. or 12 Mhi 

Up to 1Mb DRAM 

Up to I28K ROM 

Two asynchronous serial porta 

24 bit parallel port 

One 24 bit timer I one 16 bit timer 

Floppy disk controller / up to four Si" drives 

OS9/68K Operating System 

•68000 - 8 Mhz w/I28K DRAM version 
Consult factory for expanded configurations. 




34" diskette footprint 



runs OS9/68K 



EMERALD COMPUTERS 



INC. 



(503) 620-6094 - Telex: 311593 

- 16SIS aw. 72nd Avenue - Portland, Oregon 97224 
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ATTENTION all STAR-DOS Uearal 

We have raede some very significant changes, 
improvements, ind sdditions to STAR-DOS'. 

STAR-DOS now ... handles random riles with 
unsurpassed speed ... even allows random files to 
be extended ... loads proiraraa faster then ever 
... has extensive error checking to avoid operator 
end system errors . . . comes with source code to 
allow you to modify STAR-DOS for your system to 
add automatic date Insertion, time stamping of 
files (even random files), end RAH disks up to a 
megabyte ... allows up to ten drives ... Includes 
a wide selection of utilities which often cost extra 
on other systems ... cornea with auperb 
documentation and user support. 

We grestly suggest that you update your present 
copy of STAR-DOS. Just send us your original 
STAR-DOS dlak elong with 13 to cover postage, 
handling, and a lS-pege update manual. 

And if you aren't using STAR-DOS yet 

why not switch from FLEX (tm of Technical 
Systems Consultants) to STAR-DOS (our 
trademark) now? Consider also our SPELL 'N FIX 
and MAGIC SPELL spelling correction programs. 
WRITE 'N SPELL dictionary lookup program. 
HUMBUG monitor and debug system. CHECK 'N 
TAX home sccountlng system, SBC-02-B 
slngle-boerd control computer, end more, write 
for s cetslog, or cell us st (»H> 241-0287. 
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S£££J££Z£ Box 209 Mt. Kisco NY 10549 



ANDERSON COCuTER CONSULTANTS 

t, 

Associates 



Ron Anderson, respected author and columnist 
for 68 MICRO JOURNAL announces the Anderson 
Computer Consultant's 4 Associates, a oon- 

sultlng firm dealing primarily In 68XXIX) 
software design. Our wide experience In 
designing 6809 based control systems for 
machine tools Is now available on a 
consultation basis. 

Our experience Includes programming 
machine control functions, signal analysis, 
multi-axis servo control (CNC) and general 
software design and development. We have 
extensive experience In Instrumentation and 
analysis of specialized software. We support 
all popular languages pertaining to the 6809 
and other 68XX(X) processors. 

If you are a manufacturer of a control or 
measuring package that you believe could 
benefit from efficient software, write or call 
Ron Anderson. The fact that any calculation 
you can do with pencil and paper, can be done 
much better with a microcomputer. We will be 
happy to review your problem and offer a 
modern, state-of-the-art microcomputer 
solution . We can do the entire job or work 
with your software or hardware engineers- 
Anderson Computer Consultants i. Associates 
3540 Stxjrbrldge Court 
Ann Arbor. Ml 48109 



MICROBOX II Single Board Computer 

"/^BaWL 
mm} 
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TUcroeos II SBC bar* board <l2*«-5 Inch) 

plus •pro* dlac bar* board (4*1 Inch} 

pluo drawer* and eyatoa utility dlac ii,l\ 40 track} 

Supplied wlih full conetrucllon and operating notee. 

Plrmvar* source coda on dlac. 

SmII "C" compiler (6909} w/722DA graphic librarian. 

Sfjoll "C- coup I Is r (660t) object. 

r*r|c*e Include elraall postage. 

Tama: CUO. Pay nop I by International Mom* Order or MA5TW -C JUtO . 
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MICIO C0MCI*T8 



2 ST STtmiMS HMD 



CNILTEaMafl CUB, tMCUUffi CLit 5AA 
Telephone: (0242) 510521 



MJCroboX Ilia e powerful *BC? tut** elogle board .roatpwtec packed 
with loo*«tlva feeturee Id an easy io build lor». 

Kanalni under the rlcs operating eyatea It contain* 6QC of dynaalc r*a . 
SK of aproa. high revolution test «naj graphic dleplaye, op to SOO tactor 
candlec, up to 51} eector aproa dlac, floppy dlac controller, aerial and 
parallel 1/0, real-tie* clock *o4 eproei prograaaatr* 

An aproa dlac that looka to Plea Ilk* * eteaderd write protected drive 
can b* progronuwd Mlth anything I hat wow Id tot u 1 1 f be on t loppy - 
Including 'lex ItuW. A re* dlac that loake like a standard 
unprotected dlac acta am a vary feat work dlac. Support for two floppy 
drivel la alao oa-board. 

Exceptional aonoektoar graphic capabilities are provided by e MEC732QA 
graphic dleplay controller which glvea very fa»t drawing epeede through 
hardware vector, circlet rectoafflo, pattern end area till generation. 
The Pies operating ayatv* can b* bootwd fro* any otooderd eyetea dlac - 
coaf Igurat ion la carried out autoaat leal ly by the supplied flravare - 
aad all the ueual software can ba uead . 

Hicroboi 11 cam be controlled froa m etandard aerial teralaal a aerial / 
parallel keyboard and video aooltor or e aliture of both. 

Specification: 

6*>a09l! oleroproceaeor supporting 60X of dynealc r*n and 6* flreware. 

72ZDA graphic display controller supporting L2«T of dynaalc ran 

partitioned ae aonochroa* video dleplay and readier. 

Toet dleplay of 8*«24 or 10**2* character*. Or Invent your ovo for net . 

Graphic dleplay of 766*576 plxela. v»ry feat hardware vectore etc. 

CtaepoalCe video and eeperate video / eyoc outputs. 

Epron dlac using four 27I3« davlcee. An aproa prograaaer la on board. 

Ploppy dtec controller for *£ or *Jb Epl alngla/dooble daoelty drlvee. 

Two 415232 aerial porta with prog ruaikli haudretee. » - 19200 baud. 

Controalce type parallel prloter port. 

Parallel keyboard port. 

Battery backed real-tin* clock/calendar. 

DIP ewLcch selection of Input source, output doetlnetloo aod autoboot . 

Additional 1/0 capability via ueer expansion buea. 

100'e of rile robot Il'e currently In use worldwide. 

Th*> flrajwara Include* systi* diagnostic*, utilities, graphic: prlaecivea, 
teralnal eauletor aod euto-conf I gurat loa that onsurae that the board 
will boot froa any etaodard Flea eyetaa dlac. 

The eoftware ineludo* dlac fm r aaiter l printer driven, dlec allocation, 
alter native teralnel eaulatore. apron orOfr •■■*■> r routine e> real-t law 
clock aupport, graphic aacroe Bad deno. character *»t source and ayetea 
* que tea, 

•Flak la a tradaaark of Technical $?*(*■■ CoaBultanta. 
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SOFTWARE FOR 680x AND MSDOS 



SUPER SLEUTH DISASSEMBLERS 
EACH S99FLEX J101-OS/8 J100-UNIFIEX 
OBJECT-ONLY vsrllont: EACH JSO-FLEX.OS/B.COCO 

irrtar active tfonofnile sautam ondithwnh lahris. .rxkrdw irol. binary sdrting 

ipKily<380u.1.2.3.3.B,9fi3JO?vsiHrjri or ZHawao.5 wriion 

0!W version also iinimm FLEX hmm atssct Me inw OS.9 

COCO DOS avaUabfc In 6400. t. 2.3.5. (,B«M» mm (not ZBnySOeO.S) only 

CROSS-ASSEMBLERS (REAL ASSEMBLERS. NOT MACRO SETS) 
EACH J50 FLEX.OS/9.UNIFLEX, MSDOS ANY 3 JlOO ALL $200 
•p*c*r fv iao«.6S03.8«o<.cMO*.«8oa.6«hi.z».zao.804a. osi.eo«s.c«ooo 

moouu*. tee fnijng pail mimtrlin rn C. «r«n UaOWaosO UMrMt am mmo, 
B-M(n«eaDon) IAna to edtMonai ISO eacn. Hosiers, nookxai 

DEBUGGMG SIMULATORS FOR POPULAR 8-BfT MICROPROCESSORS 
EACH J75-FLEX J100-OS/9 MOUNIFLEX 
OBJECT-ONLY version*: EACH i-JO-CCCO FLEX.COCO OS.* 
tea-KSvary linrlrea raw^essa, »*u>» dauaureiOr fcsnvjravv Canary edrang 
>PK<lykir«aao/1.<H)«et«, SJ02. 6409 OS/S. ZS0 FLEX 

ASSEMBLER CODE TRANSLATORS FOR SS02, 6800/1. S809 

6S02 to 6809 ITS-FLEX S8S-OS/S SBO-UNIFLEX 

6800/1 to 6809 * 6809 10 OMrllon-tnd ISO-FLEX J7S-OS/S 160-UNIFLEX 

FULL-SCREEN XBASIC PROGRAMS with cursor eocvvol 
AVAILABLE FOR FLEX. UNIFLEX. AND MSDOS 

OtSrm V GEKRAT ORlCOCUMElVTOn ISO ""soviet. MS wtlnoul 

MAILNG LIST SYSTEM tlOOwmwra. WOHntKHlt 

«VENTO«Y WrTH UHP 1100 « sourcs, tM ynitiout 

TABUCARASASmEiOSXET HOD^Mwra. UOtttOMU 



DISK AND XBASIC UTILITY PROG RAM LIBRARY 
$50 FLEX $30-UNIFLEX/MSDOS 
•dl Oik (van. mat 0Vw**7. •«<«r)lM<0« do cfak nortj. 
rwawmorna VSI 01 BASE pnrr/BTt, m BASC por/ar™. Mc 
«3>FV£X *nnnailiirjtm)nuojrivrjty 

CMOOEAI m£<3*ts>f>eCA TONS PROGRAM 
$100-FLEX,OS/9.UNIFLEX 
OBJECT-ONLY versions EACH »S0-FLEX.OSv» 
fTMnx^oVvwlwilhtfc.iirulinooo. Me transfer. UO0*M7 XOft XOfF. «tc 

to COCO and <trv0OCO. «fw rtwvrf COCO rwnarri port up to moo Bud 



DISKETTES & SERVICES 

5.25" DISKETTES 
EACH 10- PACK 512.50 SSSO.SSDDDSDD 

Amreirmilri, gjaranMd 100* QuuWy. *» Tyvek pdmte. nub final, and lateH 



ADDITIONAL SERVICES FOR THE COMPUTING COMMUNITY 
CUSTOMIZED PROGRAMMING 

iM»*«ojai>nuAanyolrhtproD7anii dag flmJ In Trirs arArryssflrrssTi or mouf 
brcc*t#B (or sparfcainsj aaonv lb* or to cow new orqomstn. IheoHav* 
lor suori ais*Tu3fty appends upon Vwrwialabarty of T/ie rtvrdAcaran 

CONTRA CT PR0GRAMr*MG 

waw* enter* now uiv an a or mrjd#y rararaVrg prurjaiiB) on a eonf/ad Dtftav 
aisv«a«onrntjpri>v«V)torr<»M«nryr**n.*«ov , <><>nirjnivrv^i<in> 
ftavs parkympa ooreect pnvamnng nraala mora pops* nvda> at 

"J«*«mK, rndudjno WM. Burrouona. Urarac I r on s j rilrel. moat popular 
rrrodaat 01 mncomouram nrludng DEC. BM. DG HP. AUT and mom 
popular brands of <nkjrn»nj»a»r«. Miring 6800/t. 6809. 280. 6502. 



ranornainiaatroniloroaamaiiiii mmn m snota Board ovataan . 
the cnaroa jpr oamracl programmng it iitafy by ffw hour or oy twur> 

CONSULTING 
we crUar a wide rang* of bus rnoei and technical cormJong strutes. indutanp 
wrrwwi, aovtca. tranno, and design, on any topic rotated to oonToutara. 
trie charge tor cmuftrrg • rormaty bawd upon Ima. traval. arid nawn 



Computer Syatoma Conaullants, Inc. 

1454 Lalla Lana, Conyert, GA 30207 

Telephona 404.483-4570 or 1717 

We lake ordera at any time, but plan 
long dlacuaalona alter 6. If possible. 

Contact ua about catalog, dealer, discounts, and services 
Moat programs In aource: give computer, OS, disk size. 
25% oil multiple pureheees ol same program on one order. 
VISA and MASTER CARD accepted; US lunde only, please. 
Add GA salea tax (II In GA) and 5% shipping. 

<UM)Fl£X mTaorka^ SrSrara Cmarm. OV» l*o»w»s. COCO Ta^oVlSEOQS Ukiraon 



SOFTWARE^ 
HARDCORE 



•• FORTH PROGRAMMING TOOLS from the 68XX4X " 
" FORTH specialists — gel Ihe besl" " 

NOW AVAILABLE — A variety ol rom and disk FORTH systems 10 
run on and Or do TARGET COMPILATION lor 

6800. 6301 6801. 6809. 68000. 8080. 280 

Wnle or call for informal run on a special system 1o lit your require- 
ment 

Standard systems available lor these hardware — 

EPSON HX-20 rom system and large! compiler 

6809 rom systems for SS-50, EXORCISER. STD. ETC 

COLOR COMPUTER 

6800 6803 FLEX Or EXORCISER disk systems 

68000 rom based systems 

68000 CP M-68K disk systems. MODEL II 12 16 

IFORTH is a refined version ol FORTH Interest Group standard 
FORTH, lasler than FIG-FORTH FORTH is both a compiler and 
an interpreter ll executes orders of magnitudes faster than inter. 
prelive BASIC MORE IMPORTANT. CODE DEVELOPMENT 
AND TESTING is much, much lasler than complied languages 
such as PASCAL and C II Sollware DEVELOPMENT COSTS are 
an important concern lor you. you need FORTH 1 

firmFORTH" is lor Ihe programmer vitro needs 10 squeeze Ihe 
most into roms II IS a prolesstooal programmer s tool lor compact 
rornmabte code for controller applications 

P rFOBTH Sno rViKPORTM SrS tradsnani Ot TSOnt ttrna yUtfnt 
* FLEx is a kadrrmant ol TkNU Syusmt Conaunants IK 
- CP M-«8K a irsosmam ol Oyisi RshstcK Ire 



tFORThr® 

from TALBOT MICROSYSTEMS 

NEW SYSTEMS FOR 

6301 6801, 6809, and 68000 

- • (FORTH SYSTEMS ■-■ 

For all FLEX systems GIM1X. SWTP, SSB. or EXORosor Specify 
5 or 8 inch diskette, hardware type, and 6600 or 6809 

" IFORTH — extended fig FORTH (i disk) $100 ($15) 

with fig line editor 

" IFORTH * — more! (3 5" or 2 8' disks) $250 ($25) 

adds screen editor, assembler, extended data types, utilities, 
games, and debugging aids 

" TRS-80 OOLORFORTH — available from The Micro Works 

•' firm FORTH — 6809 only $350 ($10) 

For largel compilations to rommable code 
Automatically deletes unused code loci des HOST system 
source and target nucleus source No royalty on targets Re- 
quires but does not mcl de IFORTH • 

•• FORTH PROGRAMMING AIDS — elaborate decompiled ISO 

" IFORTH lor HX-20. in 16K roms for expansion unit or replace 
BASIC $170 

•' IFORTH 68K lor CP M-68K 8" disk syslem $290 

Makes Model 16 a super software development system 

" Nautilus Systems Cross Compiler 

— Requites IFORTH ♦ HOST * at least one TARGET 

— HOST syslem code (6809 Of 68000) $200 

— TARGET source code: 6800-$200, 6301 6801— $200 
same plus HX-20 extensions — $300 

6809—5300. 8080 Z80— $200. 6800O- $350 

Manuals available separately — pnce in i ) 
Add $6 system kx shipping, sis lor foreign air 



TALBOT MICROSYSTEMS 1927 Curtis Ave.. Redondo Beach, CA 90276 (213) 376 9941 
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WINDRUSH MICRO SYSTEMS 



UPROM II 

FHOGBAW5 and VEX IF I (J: 12758, 
12506, I2?H, 12516, I2r5Z/2?S2A, 
HC«fl?AW6, l2?nW2?6t», T?SM, 
I2712S/Z7126*, «rtd 127216. 

I.Intel, 1*Te*at, n*MdtoroL*. 

■0 PEPS Q*** LETT WQWAlS UOUUEt! 

IR1-VCH.T !PRQWS ARE NOT SUPPORTED 

IhTTEL't tni*ltg*rt progreaalng 
(ti) 1«pl*«*nied for lni«l 

27*4/ 27120 end 27296 dnltll. 
Intel L1 gent progreaalng reduces 
(At average prooraaaino. tlM ol a 
2764 fro* 7 atnule* to 1 airwte 
1) lieondl (under FLEX) vl th 
greatly i"Drov*d reliability, 

,5^/ I fully enclosed poti with. 5- 

flat ribbon cable for cw jetton 
to th» host eceputer *Co92l PI* 
Intorteca board. 

HC6809 software for FLEX *r>d 0S9 
(Level l or 2, Version 1.2). 

BInAR) DISK FILE offset Voaaer 
Supplied Mith FLEI, «IB0S end 059. 

■Jtnu driven lo'lHar* prpylo** Ihe lol Lowing fttflift*fH 

A. MIL ........... a l*lrct*d *r«* of thi bolter with a ttCl CMi»r\ 

b. H9VI block* Of data. 

e. cm? ........... th* buffer in HEX arxf ASCII. 

d. flHO * Ifing of b>t** in the buffer. 

• . ClArllNE/CHANbE . tM sgnlentj of th* buffer. 

1. CHC ....,,,..,.. chechiua a selected *ree of th* buffer. 

g. COPY a selected oroe of an EPROrt Into th* buffer. 

h. VEftlFt ......... a selected *ree of an £PROM against tha buffer. 

1. PROGRAM ........ a selected area of r> EPROH with data in the buffer. 

). SELECT a new EPaO" type (return to lyp** **nu). 

h. ENTER .......... the syste* aonttor. 

I RETuRR 10 t-ha operating tytte*. 

I. EXECUTE ........ any 00$ utility (only fft ILEX and 0S9 version*). 

ILEX AMD 0511 VERSION AVAILABLE FBOH 6IWIX, SSB/NPOS CDJtTACT Ul 0IREC1. 




PL/9 



' friendly trtter-actH* environment uh*r* you have INSTANT iicii* to tne 
Ed 11 or, trie CoapHer, and fir Tr*c*-o« bugger, vtilch, apongit otner 
thing*, can single ilPP the proB r «Ja a SOURCE I 1n* *1 a tiaie. Tou «t*0 
hawe direct acceti (o any FLf» utility and your syilea aonltor. 

1 $71* page «inu*L organ J*»o at * luTurn, *ith plenty Of tiaftpLai. 

i Fail S1MELI PASS C«aoUer Produce* BK of COMPACT end FAST WOT aaChSne 
cod* output per aln^tr wUh no run-tiai overhead* or ti canee feae. 

Fully compatible -US fsc l**t editor foruet disk file*. 

< Signed and ^signed VtTtt *M iNttiftS, tt-*M flMtlng point HAL*. 

i Vt&tori (tingle dtntntlon array*) and pointer* are supported. 

Metheaat ical e.preeiioni: (t), 1*1, (•!, (/)# •odului tU, negation (-) 

Expression evaluatori: W, (o)j («. (», (>»*- l«> 

Bit operetor*; (AH0? # <0fl), (EOR/XOfl), <K01), CStltFf?, (SHAP) 

i.Ofl1caL operator*: (.AMP), <.0ft). (.E0R/I0R) 

< ControL fTilPMrnlt: IF . .Tht«..ELH, IF. .C1SE1 . .C*5*_2, .(LSE , DE«1N . . E H t 
RHlLE..< RtPIAf .,0HIK* BtPfAT..»CN»(V(X, (ALL, JUW, atfUfifl, WEAK. GOTO. 

' Direct accei* to <ACCA), UtC8>, U(CD), (XRi4?, (CCH) and t&r«»). 

'Ifl.Lt supports the NC6809 RESET, AMI, FIRQ, 1B0, SVI, SWI2, arW SHI 
vector*. Vrlling a tel f-it«M trto. (fro* poaer-up) prograa that ui«» ANjv, 
or ALL* of the PCMtO* Interrupt* 1i Art absolute *nap ■ 

■•chine cod* *»r be raoedded in tlia program via tha 'C£H* at*t*»*ni. Thta 
enables you to code critical routine* in aasaably lenovaoa and aeiied tnap 
In the PL/4 p/ooraa da* 'mtKt* tar detail i). 

Procedural ajjy be Pitted end a»V return veniblei. fft*a utn tha 
fund tone *hlch beh»ve at though they Mire an Iniignl part ol PL/ 4 . 

Several fully documented Mbrery proceoVre oodula* are supplied; lOSuOS, 
BlTlfl, MAJ1610, KEXIO, FLEXIO, SC1PACK, STRSUBS, BASIR1N6, and RIAI.COM. 

'... THIS IS THE HQSI EIIICI6NT COMPILER I hAVE fMJW TC RAtt.' 



Dvcited Urga Bon IndffiMi FLEJ U**r Notes taluN 



'611, Need Ht lay nore? 



MACE/XMACE/ASM05 

All of these products feature a hishl) productive envtronotnt where the 
editor and the atscabtar reside In aaaory together. Gone *rm the d«y-i of 
tediui d1*L toad and save operation «hUe you ere debu«g1nB ypur code. 

■ Friendly Inter-active environment wtiare you h«v* Instant icnn to tb» 
Editor and the Aise«bler f rtfit utilities and your systea «onltor. 

• MACE can also produce aSMPROC* (GEf* siatcaente) for Pl/9 Kith tse 
asseaety Lirguage source passed to the output as coaannts. 

• xNACE U a (ran atieoPler for the 6o00/1/2/S/e and supports tk* extended 
aenoonlct of th* 6303. 

• ASN0S fa * cross ssseabler for th* 680). 



D-BUG 



LtKWtlsrt for a Single step tracer end eHnt In-tfne dlsaaseabler that i* *a*y 
to useT? Loo* no further, you have fount) it. Ihta package 1* tpeal for 
those saaU as*e*bly language Prograa debupeing i«ssior>s. P-BIA occupies 
teas than Ac [including Its stick and fsriibt**) and a*y be loaded *rty*here 
In aaaory. All you do 1* LOAD IT, AIM 11 and COl (SO col VBU* onty>. 



McCOSH C 



This is al co*pirte a *C coepiter as rou b»ili find 90 any Operating i/stra 
for th* 60M. It 1* ecmpmeiy c rwp* t tbU -ttn uh|x v(t and only lacks 
•bit-f lelds 1 Iwtiilch are of tittle practical use In an S-blt world!), 

• Product! very effltent assembly language source output vlth tha •[' 
source opcionally Interleavedl as COextarut- 

• BsfHt-in pptlaiier uUl shorten object cod* by about 111, 
■ Support! interl***t>d jttaably Language programs^ 

• IfKLUOES it! Our assaablar. The T5C relotatino aifeauler Is only r*q u 1 rad 
it you vani to g*nerate your omt> litarartas. 

• The p'l-protinor, coapller, opl1ai<ar # *n*abl*r *nd loader all run 
1nd*p*odantly or under tha 'CC executive. »CC* "ikts ccaepilina) a proprao 
to naculebl* object «i *1«Pte as lypi*K> In ' Cf ,NE(.LO.C <*tTURM>*. 



IEEE -488 



surpons all principal woes Of the ieee-ass upts/bj bus sp ciucattoh- 



Tatker 




- sari el Poll 


- Slr-fll* or Dual Pr1a*r r Addi 


*■ 1 


L1st*r*r 




- Parallel Poll 


- Secondary Address 




Sy*1«a Contr 


oiler 


- Group) Trigger 


- Tali «kiy ... Llatan only 





Fully 4ocuae*>t«d *U*. e CPaoiete reprint ol th* KILOBAVO arlitl* on th* 
Ittl bua *nc the Motorola publication 'Setting aboard Ire IEEE 8u»<. 

Low lewel asieeibly lanfluegie driver* suitable for 6800, AMI, o602. 6A05, 
6B0R anci 6809 4ft supplied in the for* of listing*. A coeaHete back to 
back teat prouraa (a aleo sttppUed in the fora of a tilting. Pipse 
driver* have been estanalvel/ letted and are GUM«lfTEE9 to vor*. 

> Single 1-50 board (A, o or 16 addreaaea Per part), fully *oe*ated, gold 
pLatad but connector* end IEEE Interface cable aaieablv. 



PRICES 

O-eUC 16S09 FLEX onLy) « , * 7$.00 

KACE (6BQ9 FLEX only) „ S 7^.00 

WIACE (6809 FLEX only) 1 98.00 

AS*03 <6B5* FLEs onLy) S 98.00 

PL/9 (6809 FLEI only} 8198.00 

•l' (6809 FUlt only) l29f.00 

IEEE-488 vlth IEEC-48B cable eisewfalr 8298.00 

UPR0W-1J/U vith one vertical of loftvar* (no cable or interface) .. SJv5.00 

UPttOM-l(/C *■ above but coaptete vlth cable end S-30 Interlace ....15*5.00 

(ABLE 5* tirif t-n-flal 50 way cable with IPC connector* ...... 8 35.00 

S-310 INI SS-50 Interface for UPKOJV- 1 1 8190.00 

EKOl I*T Motorola EXCPbus (ElORciaer) Inter let a for i*P»0*WI ... S195.0O 

LPXOP) Sfl Software drivers for 2nd operating syitew. 

Specify FLEX or 0S9 AND dlth site! 9 35.00 

UPK0P) SRt Atsivbly language source (contact us direct) 

A~L~L PRICES INCLUDE AlB WAIL fOSTAwt 

Ttras,; CwO, Pa/aent by iff I Honey Qrda>r. VISA pr IU1TER*;ARD alio aciepEeil. 

GMMX ± SSft, FHL, M*CROWARE. T9C, LUCOATA, LLOVD I/O. 

* ALforo k ASSOCIATES 

FLEX (ta) 1* * tradeaark pi Tfctinlctl Syttaaa ConiwM*ntt, 55-9 (ta) I* a 
trpdeurk of Mcrovar* lyttRH Corporal ton, ADOS ((•) and ElMt iter (la) 
i'f Tradeaarki of HotoroLa InLorporat eP, 



WORSTEAD LABOR ATOftCS, FeORTH WALSHAM, 
NORFOLK, ENGLAND. NR28 9SA. 

TEL: 44 (692) 404086 
TLX: 97SS46 WMICRO Q 
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OK, PLEASE ENTER MY SUBSCRIPTION 
Bill My: Master Charge □ — VISA fj 

Card H Exp. Date 

For □ 1-Year □ 2 Years Q 3 Years 

Enclosed: $ 

Name . 



Street. 
City 



State 



-Zip 



My Computer ls:_ 



Subscription Rates 
(Effective March 5, 1985) 

U.S.A.: I Tear J24.50, 2 Years $42. SO. 3 Years $64.50 

* Foreign Sirface: Add $12.00 per Year to USA Prion. 

* Foreign Airmail: Add $48.00 per Year to USA Price. 

* Canada & Naxtco: Add $ 9.50 per Year to USA Price. 

* U.S. Ckrrency cash or Check Draan on e USA Bank IB 



68 Micro Journal 

S900 Csuandm Smith Rd. 

Hlxaon, TN 37343 



■Mri 



(615)842-4600 

Telex 5106006630 






"mL^^^^^ ,nc" 



Lloyd I/O is a computer engtneenng corporation ptovidlng 
sctrwrxB end hcrdwaB products ond consulting services, 

19535 NEOUSAN POSTtAH D, OR 97230 (USA) 

PHONE: (503) 666-1097 • TIIEX: 910 380 5444 LLOYD I O 

New Product! 

CRASMB CROSS ASSEMBLER 
NOW AVAILABLE FOR OS9/68000 

LLOYD I/O announces the release of the 
CRASMB 8 Bit Macro Cross Assembler for 
Microware's OS9 disk operating system for 
the 68000 family of microprocessors. In recent 
increasing demand for the OS9/68000 version 
of CRASMB. LLOYD I/O has translated its four 
year old CRASMB for the OS9/6809 and FLEX/ 
6809 to the OS9/68000 environment. 

CRASMB supports assembly language soft- 
ware development for these microprocessors : 
1802. 6502. 6800. 6801. 6303, 6804, 6805. 
6809. 6811, TMS 7000. 8048/famiiy. 8051/family, 
8080/85. Z8. and the Z80. CRASMB is a full 
featured assembler with macro and condi- 
tional assembly facilities. It generates object 
code using 4 different formats: none, FLEX. 
Motorola S1-S9, and Intel Hex. Another format 
is available which outputs the source code 
after macro expansion, etc. CRASMB allows 
label (symbols] length to 30 characters and 
has label cross referencing options. 

CRASMB for OS9/68000 is available for $432 
in US funds only. It may be purchased with 
VISA'MASTERCHARGE cards, checks. US 
money orders, or US government (federal, 
state, etc.] purchase orders. NOTE: please 
add S5 shipping in the USA and use your 
street address for UPS shipments. Add S30 for 
all overseas orders. CRASMB for OS9/6809 
and FLEX/6809 cost $399 plus shipping. 

You may contact Frank Hoffman at LLOYD I/O, 
19535 NE Glisan. Portland. Oregon. 97230. 
Phone: (503] 666-1097. Telex: 910 380 5448. 
answer back: LLOYD I O. Easylink: 62846110. 
See list of distributors below. 



USA 

England: 

Gsfmantr: 

Autirolia 

japan: 

SwMi*r1and 

Sw«d»n: 



VISA. MC COO. CHECKS. ACCEPTED 
UOYO K> 1503 tM 1097). S.I MEDIA 1100 3 J« A«00l 

V|v<iway(0SS2 42342S>. WlndrV»MB492 40S18?) 

2ocn»» Compul8r(6S2S 2991. Kail Joflwor«(0620J6?41| 
Parti Radio EtKtronlci (344 9111 1 
MleroOoocdi (04741 22.1741 SMcou (031 »J2-*000 
EI(OrtAG(0 6 14 27 24) 

Mlciomoitar Scandinavian AG|018.i3SSW) 



XSASC DO. 3CABCH and RltCK VHntS 
miCHOKSve ant}CRAS\mi&XaBHidimnioniOYDi>0 
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OS-9™ SOFTWARE 

SDfSK— Standard disk driver module allows the use of 
35, 40, or 80 track double sided drives with COCO OS-9 
plus you can read/write/format the OS-9 formats used by 
other OS-9 systems. S29.95 

SDISK + BOOTFIX— As above plus boot directly from a 
double sided diskette $35.95 

FILTER KIT #1 — Eleven OS-9 utilities for "wild caid" direc- 
tory lists, copies, moves, deletes, sorts, etc. Now Includes 
disk sector edit utility also. $29.95 ($31 95) 

FILTER KIT #2— Macgen command macro generator 
builds new commands by combining old ones with 
parameter substitution, 10 other utilities. $29.95 ($31.95) 

HACKER'S KIT #1— Disassembler and related utilities 
allow disassembly from memory, file. $24.95 ($26.95) 
PC-XFER UTILITIES —Utilities to read/write and format 
MS-DOS'" diskettes on CoCo under OS-9. Also transfer 
files between RS disk basic and OS-9. $45 (version now 
available forSSB level II systems, inquire). 

CCRD 512K RAM DISK CARTRIDGE —Requires RS 
Multlpak Interface; with software below creates OS-9 
RAM disk device. $259 

CCRDV OS-9 Driver software for above. $20 

BOLD prices are CoCo OS-9 format disk, other formats 
(in parenthesis) specify format and OS-9 level. All orders 
prepaid or COR VISA and MasterCard accepted. Add $1.50 
S&H on prepaid, COD actual charges added. 

SS-50C 

1 MEGABYTE RAM BOARD 

Full megabyte of ram with disable options to suit any 
SS-50 6609 system. High reliability, can replace static ram 
for a fraction of the cost, $699 for 2 Mhz or $799 for 2.25 
Mhz board assembled, tested and fully populated. 

2 MEGABYTE RAM DISK BOARD 

RD2 2 megabyte dedicated ram disk board for SS-50 
systems. Up to 8 boards may be used in one system. 
$1150; OS-9 drivers and test program, $30. 

(Add $6 shipping and Insurance, quantity discounts 
available.) 

D.P. Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223 (503) 244-8152 

(For best service call between 911 AM Pacific Time) 

OS-9 la a Iredemark of Microwave and Motorola Inc. 
MS-OOS la a Iraosmtrfc of Microsoft. Inc. 



COMPILER EVALUATION SERVICES 
By: Ron Anderson 

The S.E. MEDIA Division of Computer 

Publisbibg Inc., 

Is offering the following SUBSCRIBER 

SERVICE: 

GQHFILU C0MPA11S0I AMD IVALUaTIC* UPOfcT 

Due to Che constant and rapid updating and 
enhancement of numerous compilers, and the 
different utility, appeal, speed, level of 
communication, memory usage, etc, of different 
coapilera, the following services are now being 
offered with periodic updates. 

Thla service, with updates, will allow you who are 
waiy or confused by the various claims of compiler 
vendors, an opportunity to review comparisons, 
comments, benchmarks, etc., concerning the many 
different compilers on the market, for the 6809 
microcomputer. Thus the savings could far offset 
the small cost of this service. 

Many have purchased compllera and then discovered 
that the particular compiler purchased either is 
not the moat efficient for their purposes or does 
not contain features neCeesary for their 
application. Thus the added expense of 
purchasing additional compile r(e) or not being 
able to fully utilize the advantages of high level 
language compilers becomes too expensive. 

The following COMPILERS are reviewed Initially, 
more will be reviewed, compared and benchmsrked 
aa they become available to the author: 



PASCAL 



GSPL WHIMSICAL PL/9 



Initial Subscription - $ 39.95 

(includes 1 year updates) 
Updates for 1 year - $ 14.50 

S.E. MEDIA - C.P.I. 

5900 Cassandra Smith Rd. 

aixsoo, Tn. 37343 

(615) 842-4601 







68000 68020 68010 
68008 6809 6800 



Write or phone for catalog. 



AAA Chicago Computer Center 

120 Chestnut Lane — Wheeling IL 60090 
(312) 459-0450 



Technical Consultation available most weakd ays .torn 4 PM lo 6 PM CST 
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FLOPPY-WINCHESTER-TAPE 
FROM $ 80°° 

(Includes Power Supply) 




Write or coll (or our brochure which includes our oppllcolion note 
"Making micros, belter Ihon ony or box computer" 



■**• 



S* 



•Desktop & Rack 

• Heavy Duty All Metal Cabinet 

• Fan & Dust Filter* 

• Helly Power Supplies 

• Full or Slim Drives 

• Power Harness From Supply To 
Drives 

•Line Fuse. EMI Filter", 
Detachable Line Cord 

• Cabinets & Supplies Available 
Separately 



^■■JP^ RESEARCH COBPOCMiON 

8620 Roosevelt Ave. /Visa ila, CA 93291 
209/651-1203 

32 Page Free Fokt Pakt Catalog 



Wait Modfru 



(On* OWwi nol included) 



?iw£i*i»: 



OS-9 

USERS GROUP 

...Information Exchange 

...Software Library 
over 40 diskettes 

...Message Of The Day 
periodic newsletter 

Write or Go OS 9 on CompuServe 
for Information 

OS-9 Users Group 

P.O.Box 7566 

Des Moines. IA 50322 

OS-9 (• ■ tradsiiiirk of Mlcrowara. Inc. 
Tha lit-sra Group (a not affiliated with Mlcrowara 



Hard Disk Subsystem 
for SS-50 Computers 

This provtn subsystem adds hard dish speed and storage 
capacity to your computer yat requires only one SS V) slot. 
So ft war* (with source) Is Included for your choice of 
FLEX9 1 . 0S-9 1 Level I or Level II, or 0S-9 68* operating 
syatama. The software honors all operating spate* 
conventions. The software is designed for the lebex SH10 
controller interfacing to any hard disk drive that oonfoms 
to the ST50& standard. Four subsystems are available: 

1) 21 MB (formatted) tfBEN* hard disk. Xebec JHI0 

controller, SS-30 Interface card, all cables, and 

eoftware for $2550; 

5 HB (formatted) Shugart 604 hard disk, rest seme aa 

above Tor »750; 

no hard disk, rest ease as abovi for $600; and 
») 55-30 interface card and software for »Z0O. 
Texas residents must add sales tax. The subsystem may be 
mounted within your computer chassis or in a separate 
enclosure with power supply. Please write or phone 
(Include your day and evening phone numbers) for more 
Information, ate will return forth America calls so that any 
detailed answers will be at our expense, ate are proud to 
announce our relocation to the growing Hlfth-Tech center of 
the Southwest-Austin. Our naw phone number Is (5)2) 
335-9446. We are now able to accept payment by visa and 
Kaatereard. 

P.O. Bo. 9S02 - «<IS 



2) 



3) 



lu.lln, l.iai 78766 



>IJ 5S"> <**««> 



FLEX la a IrHmnc of T.chnicai syit... Consultants. Inc. 
05^ la a traoaaarx of piicrow.r* and Motorola 
vita la a tradaaarK of Control Data Corporation 
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CORN 



• 



COMDUTKR 



IV1TI MB BB-aCIC 



E 



Z^Xlr 



MODULK8 - BUU CARDS - IITS 
staokable Modules 



bjf 



ASSEMBLED k TI3TID 
KIT AW 



30 tuep POBBR SDPPLT w/t»o 
v/Dlak protect relay 

DISK CABIHET w/rmf, k cibln 
lass DIIVS3 

wnn BO AID. 6 SS-BOe. B 88- 30c 
XKI bsttoa 



350.00 400.00 
300.00 ISO. 00 
33S.00 325.00 



Itaa 



Bar« 



KIT 



AkT 



ITS - JFTOMrajT TIMIR 

1, 10. 100 par aeo. 19.95 

pm - umLLionrr powt Burnt 

Slefla board cceajut .39.95 
DPI A - Dull PIA parallel port. 

4 buffered l/0a 34.95 

XADt - Kxtaaded Addraaalag 

BADD ( ae. PIA port 39.95 
KBt - MOTBIR BOARS 83- 50c 

v/BAOD iaa. 84.95 

Pl«8 - 18«K PtOM DISK 

31, 3784 EPROMa 39.95 

7D8B - Plravare developaeot 

3. 81 block. 39.95 

XVPR - 2T84 PRO* buraer adapt. 

for 3718 BDRHER 
CHER8T lay board v/Cabloet 

98 key capacities 
TAIAK 13", 18 aba MOMIIttR GREER 
AMBER 
4 MODULI CABINET - unfinished 
POUR SDPPLT w/dlek protact 



39.95 39.95 

114.95 139.95 

89.95 89. BS 

89.95 89.95 

149.95 199.95 

79.95 109.95 

94.95 114.95 

19.95 

349.95 — 

149.95 

- 159,95 

150.00 

350.00 



[♦♦♦♦♦♦♦♦♦♦♦♦ MMMMMM l 

Color Computer 



aCMOiiwr. - 30 Mba Moaocbroa* 

video driver 
CCSO PORT BOS a/poaar eupplr 

5 88.30. 3 Cart 
POVll BOX 8 aeltcbed oatlat* 

tranaleat auppraaaioa 
83-333 3-aaltcbad porta 

for above 



30.00 
199.95 



39.95 39.95 
ADD ♦30.00 .35.00 



Wrile lor FREE Catalog 

ADO 5 J. 00 S4m PER ORDER 
WIS. ADD S". SALES TAX 



11931 W. Bluemound Road 
MILWAUKEE, WIS. 53226 
<414) 257- 0300 
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Dlak-l PUeaort, Hlnlcit, Mlnlcopy, Mlnit.s, 

••LlfcCIae, ••Poetry, ••Foodllat, ••Diet. 
Dlak-2 Dlakedlt w/ lnat.4 fixes, Prlae, •Praod, 

••Snoopy, "Football, •*Hexpavn,**Llfctlae 
Dlak-3 Cbug09, Seel, Sec2, Find, Table2, lntext , 

Dlak-exp, •Dlakaave. 
Diek-4 Hailing Progria, 'Flnddat, •Change, 

•Teatdlak. 
DISK-) •DISKr'IX i. •DISKFIX 2. "LETTER. 

••LOVESICN, ••BLACKJAK, ••B0WL1NC. 
Diak-6 "Purchase Order, Index (Dlak file lndx) 
Linking Loader, Rload, Harkneaa 
Crteat, Lanpher (Hay 82) 
Datecopy, Dlakflx9 (Aug 82) 
Hone Accounting (July 82) 
Dissembler (June 84) 
HodembS (Kay 84) 
Dlak-13 Mnita(6B, TeatmibB. •Cleanup, •Dakallgn, 

Help, Date.Txt 
Dlak- 14 *lnlt, 'Teat, •Teralnal, 'Find, 

Inlt.Llb 
Dlak-lS Mode. 9 ♦ Updates (Dec. 

Hodea9 (April 84 Coaao) 
Dlak- lb Copy.Txt, Copy. Doc, Cat.Txt, Cat. Doc 
Dlak- 1 7 Natch Utility, RATHAS, A Baalc Preproceaaor 
Dlak-IB Parse. Hod, Size. Cad (Sept. «i Arestrong), 

CNDCODE, OOJ.Txc (Sept. 85 Spray) 
Dlak-19 Clock, Date, Copy, Cat, PDEL.Asa a Doc., 

Errora.Sya, Do, Log.Aaa & Doc, 
Dlak-20 UNIX Like Toola (July « Sept. 85 Taylor « 

Cllchrlat). Dragon. C, Crep.C, LS.C, FDUHP.C 
Dlak-21 Utllltlea a Cages - Date, Life, Hsdneas , 

Touch, Coblln, Starahot, a 15 aore. 
Dlak-22 Read CPH a Non-fLEX Dlaka. Fraaer Hay 

1984. 
Dlak-23 ISAH, Indexed sequential file accessing 

aethods. Condon Nov. 1985. 



Dlak-7 

Dlak-l 

Diek-9 

Dlak-10 

Dlak-l 1 

Dlak-12 



•Dlskedit, 



84 Cllchrlat) to 



This la a reader service OBLII No Warranty la 
offered or Implied, they are a* received by '6S' 
Micro Joaraal, and are for reader convenience ONLY 
(aoae HAY Include flxea or patches). Also 6800 and 
6809 prograaa are alxed, as each la fairly simple 
(aoatly) to convert to the other, 

PRICE: 8" Disk $14.95 - 5" Disk $12.95 

68' Kioto JOOlflAL 

POB 794 
Hlxson, TN 37343 
615-042-444M 

* Indicates 6800 

** Indicates BASIC SWTPC or TSC 

6809 no Indicator. 

IUSTK1 CA1D - VISA Accepted 
Foreign — add 10Z for Surface 
or 20Z for Airl I 



m 



Telex 5106006630 
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PT-69 SINGLE BOARD COMPUTER SYSTEMS 
NOW WITH WINCHESTER OR FLOPPY DISK DRIVES 

The proven PT-69 Single Board Computer line is expanding) Systems now can be Winchester or floppy-based Available also in a smaller 
cabinet without drives lor dedicated systems with no mass storage requirements 

' 1 MHZ 6809E Processor ■ 2 RS 232 Serial Ports (6850) ' 2 8-bit Parallel Ports (6821) 

• Time-or-Day Clock * 56K RAM 2K/4K EPROM ' 2797 Floppy Disk Controller 



Custom Otugn inquiries Mwtovne 



WMchmn SyilOTi 

• PH9XT WINCHESTER STSIfH IW95 9S 
Include) S Hie Wlnrtraler On™. Z 40 track 05/00 Orlvra. 

Parallel Printer Interlock . choice ol OS/9 or SIAR DOS 

• PT6SS7rtOPPTS»Sirr I89S95 
Incluen PI69 Board. 2 OS/00 40 TRK S> 1/4" o>j»es, cabinet. 

switching poair supply. 05/9 or SIAR DOS 




~1 



.PI 69AASS£rtl!ltD» HSIfOBOARD 

• OS/9 

• SIAR DOS 



J279 00 
$700 00 
I SO 00 



PERIPHERAL TECHNOLOGY 



VISA MASTERCARD/CHECK/COO 



1480 Terrell Mill Rd . Suite 870 

Manetla. Georgia 30O67 

Telex 4680684 



404 984-0743 



CALL OR WB»TE FDA »OC"'iON*t 
CCWflGUBAHOHS 



XDMS 

Data Management System 




System Architecture 

WESTCHEBTER Applied Buainarja By»t«m« 

Peal Offic* Sox i»» 

Brurclirr Manor. H.T. 10*10 



Th# IOH5 Data M*n*jt*#fi» 5 V *1»* +* avail ablr in Ifiraa l*v*)i» Each 
Itvil incluQ*i Iho XDMS fiudiut, VMOEK utility »n« lyatam Docurrtant ilion 
'Of lnwol Ilia IDH* is am a* !«■ molt pOoirlul »r •(»*>. availtbl* for 
*#0a (Bnluttri and Piiy til u»ad far * wid* variety O' «PPll t *1 10**. tDHft 
w«f>« iii ngii)i'i4 io (Kir dalabaa* la parnit di* tr lOwlian 0' Producl 
annevnc*r*en1a |R« validation of »>••» upt'tln and rnainlemance 'edvatt*. 

JfDMS ^->vl 1 

XOHS Level [ connatt of PCTIHC. UPDATE and REPORT faciliOa.. 
This level i« tM«r,d«di 4* in "entry I***!" tyt\*n, u*o pertr-Ha tnlry and 
rtpO'Dng of data on « 'libultr" pun. The REPORT facility tupporla 
'•cord and f laid aeleellorn field mots.*, «c 1 1ng, lir • Calculation*, 
column total* and report filling. Con If ol 1* via a trig It an- Ilka language 
vrrtlCh ia up-*rd compatible -sin level ]]. XDMS L*v«l I .... , 112*,*', 

XPMB Latvl 11 

Laval II edda to Laval t the lo.irdi] GENERATE facility. Tr.it facility 
ca*i pa trvougM o' aa a «■*■■*! file rroceaaof •men can prod** a '0«M«. 
lorai ar d (om letter* aa -ell aa file output which mar be re*mput lo 
tti>a facilit v. GENERATE may ti ueed In ectopia 1 proceating application a 
jftd la coni* ol lad tiy a Engh t rt-hke coommd language vMer< enconfataaa 
that wtad ft* Laval I, IDKI Laval tt . .tl**,*S 

XDMS Laa-va.1 III 

La*al III mcLWiaa all af level II plua* a aat ar ueefwl Out tm|iiiee< 
Tnaaa utilifioa ar* datignad to aid in r tm dfM)opni«nt and maintenance 
of uaor application* and ;nmii modification of t DMt igfiltm parameter*. 
input and aulpul af TOMS **\m%, dieplay and modification of fila formal, 
gt ipMc d lap lay of numerical data and oifier function*. Laval [[I i» 
inlandaci for ad.arnceci XDMS waara. XDMS La.al til ....... . »J*.*.95 

XDMS Syaram Documentation only i*l*. Credit ta«ard purchase). , .1 74.99 

XACC a%ninjm-i tlna Bvatam 

The I4CC General AccounTi** tyalem >* de*i#ne* for in.ll ivitntit 
an vt roAftao l a of up la 10.000 ecc«uni* and inventor*- ile«e. Tne aratam 
iniapraiaa ((fowling funrtiona and invantory plua I ha fl.ar.aral la«|ar, 
accaunla racaivapila and payabla lu'itiont riornvally aald aaparataly m 
otrtar lyittmi. Paafuraa uiar doflnad accounra, ■roducti tor aarvicaaJ, 
Iraftaaclianar irvoicinQ . atCi E a a 1 1 y configvrad la «a*t in«|ronmfnt( . 
I*CC Carai-al Accotmttng Syatam lAa«utr«a IDNt. praf. I*. 1111. . •!■♦.«? 
IACC Svatarv Dacuavavtlafiqn o»]y itlP. cafll 1o«arA awrc^aaa). . .1 ?d.»5 



NBBTCHEITER , 
Pott Offica Boi 



$7 



pliad Bui 

r intrrlirr Man 



lnaa 
or. M,T 



■ Syatarmi 
10310 



All aottktara to wrtttao lo ak«cv«/a*a>«p>lBr and run* undor WWW IHJU O/l. 
Tarawi Oaaca.* Moaar Ordar. Via* ar XaotorcHarf a. Sbiewnt (IraC claaa. 
Add P4H SZ.M ill. JO Poraljr. i-rt«ca or JlS.OO roroli- Air), mr l#a aaU 
aalaa tai, SparcKj %" or 8". 



Salaa $. I. 



IU. <*I5) Ml 



aultoCLoai *l*-*4l-JJU < 
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ALL SYSTEMS INCLUDE: 

' The CLASSY CHASSIS wilh a terro- resonant, constant voltage power 
supply that provides * 8 volts ai 30 Amps, * 1 6 volts at S Amps, and 
-16 vorts at 5 Amps 

* GolO plated bus connectors 

' Double density OMA floppy disk controllers. 

' Complete hardware and software documentation 

' Necessary cables, filler plates 

YOU CAN EXPAND YOUR SYSTEM WITH: 

MASS STOHAGE 

Dual 8 DSOO Floppies, Cabinet & Power Supply 11 B98.H 

60MB Streamer (Unlf LEX-020only) 13400.00 

16MB Dual Speed Floppy (underdevelopment) 

MEMORY 

#67S1a1icRAM-6»KNM0S(68090nly) $349.67 

#64 Static RAM-E4K CMOS w/balteiy (6809 Only) $398.64 

#72 2 56K CMOS Static RAM w / battery $998. 72 

#31 1 6 SockelPHOM ROM HAM Board (6809 Only) $268.31 

INTELLIGENT I/O PROCESSOR BOARDS 

significantly reduce systems overhead by handling routine I/O tune- 
lions: freeing the host CPU for running user programs. This improves 
overall system performance and allows user terminals to be run at up 
to 19.2K baud For use with GMX III and 020 systems 

#1 1 3 Port Serlal-30 Pin (0S9) $498.11 

#14 3PorlSerlal-30Pin(UniFLEX) $498.14 

#12Para)lel-50Pin(UnlFLFJ<-020) $S38.12 

#13 4 Port Serial -50 Pin (0S9 & UrtiFL£X-020> $618. 13 

I/O BOARDS (6809 SYSTEMS ONLY) 

#41 Sena), 1 Port $88.41 

#43 Serial, 2 Port $128.43 

#46 Serial. 8 Port (0S9/ FLEX only) $318.46 

#42 Parallel. 2 Port $88.42 

#44 Parallel, 2 Port (Centronics pinout) $128.44 

#45 Parallel. 8 Port (0S9/ FLEX only) $198.45 

CABLES FOR I/O BOARDS -SPECIFY BOARD 

#95 Cable sek(1 needed per port) $24.95 

«5lCeiU. B.P CaBtetor 1112 4 #44 $34.51 

#53 Cent. CaWe Set $36.53 

OTHER BOARDS 

#66 Prototyping Board-50 Pin $56.66 

#33 Prototyping Board-30 Pin $38.33 

WindrushEPRDM Programmer S30(0S9/FLEX6809only) $545.00 
CONTACT GIMIX FOR FURTHER DETAILS ON THESE AND 
OTHER BOARDS AND OPTIONS. 

EXPORT MODELS: ADO $30 FOR 50H2. POWER SUPPLIES 
ALL PRICES ARE F. O.B CHICAGO. 

GIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY GlMIX 
SYSTEMS. BOARDS OR SOFTWARE WHEN USED WITH OTHER 
MANUFACTURERS PRODUCT 

GIMIX, Inc. reserves the right to change pricing, terms, and products 
speculations at any time without further notice 



GIMIX 2MHZ 6809 SYSTEMS 



Operating 

Systems 

included 



CPU included 



Serial Pom 
Included 



High Speed 
Static RAM 



PRICES OF 
SYSTEMS WITH: 

Dual 80 Track 
0S00 Orives 



25MB Hard Disk 
and one 80 track 
Floppy Disk 



72 MB Hard Disk 
and one 80 track 



a 72MB * a 6MB 
removable pack 
hard disk and one 
80 track floppy 



a 72MB - a 12MB 
removable pack 
hard disk and one 
80 track floppy 



GMX 6809 0S9/ 
FLEX SYSTEMS 
SOFTWARE 

0S9 * Editor, 
Assembler. Debugger 



FLEX 



GMXBUG Monitor 



Basic 09. flunB (0S9) 



flUS |6S9) 



DO I0S9) 



VOIsk tor FLEX 



RAMOIsk for 0S9 



o 'ie«; 



Support ROM 



Hardware CRC 



#49 

0S9 GMX 1/ 

and FLEX 



#05 



64KB 



$2998 49 



$5598 49 



$7598.49 



$9098 49 



N/A 



GMX I 
Included 



Included 



included 



Included 



Included 



Included 



N/A 



N/A 



N/A 



N/A 



N/A 



f39 

0S9GMX 11/ 
and FLEX 



#05 



256KB 



$3398 39 



$599839 



$7998 39 



$9496 30 



N/A 



GMX II 

Included 



included 



included 



Included 



Included 



Included 



Included 



$125 option 



$250 option 



N/A 



N/A 



#79 

0S9 GMX III/ 

and FLEX 



GMX III 



3 Intelligent 



256KB 



$4898 79 



$7798.79 



$9798 79 



N/A 



$11,298.79 



GMX III 
Included 



Included 



Included 



Included 



Included 



Included 



Included 



Included 



Included 



#39 

UruFLEX 



#05 



256KB 



N/A 



$5998 39 



$7998 39 



$9498 39 



N/A 



#89 

UruFLEX III 



GMX 



3 Intelligent 



256KB 



N/A 



$8098 89 



$10,098.89 



N/A 



$11,598 89 



GMX 68020 
SYSTEMS 



#020 
UniFlEX VM 



GMX 020 * MMU 



3 Intelligent 



1 Megabyte 



N/A 



$13.68020 



$15,680.20 



N/A 



$17.180 20 



10 ORDER BY MAIL SEND CHECK OR HONEY ORDER OR USE YOUR VISA OR MASTER 
CHARGE Please allow 3 weeks tor personal tracks to clear US orders add $5 Handl- 
ing it order Is under $200 00 Foreign orders add $10 running rl order rs under 
$200 00 Foreign orders over $200 00 wW be snipped via Emery Air Fnn« COLLECT, 
and we w* charge no handing All orders musi Be prepaid m U S funds Please note 
that kmgn checks have been taking ipout 8 weeks tor collection so we would advee 
•ruing money or checks drawn on a Hank account m the U S Ou' bark ts the CoMeeo- 
ta< Illinois National Bar* oicncago 21t S USaM Street, Chicago. IL 60893. acraunt 
number 73-32013 

BASIC -09 and OS- 9 are trademarks of Microwave Systems Corp and MOTOROLA. Inc 
FLEX and UmFtEX are trademarks ol Technical Systems Consultants. Inc GiMix. 
GHOST GMX CLASSY CHASSIS art trademarks ol GIMIX. Inc 



Included 



Included 



inc. 



Available. Wide variety of languages and other software 
for use with either OS-9 or FLEX 

All GIMIX versions of 0S9 can read and write RS color 
computer format 0S9 disks, as well as the 
Mlcroware/GIMIX standard format 

AI 0S9/FLEX systems allow you to software select either 
operaling system 



Gimix 



1337 WEST 37th PLACE 

CHICAGO, ILLINOIS 60609 

(31 2) 927-5510. TWX 910-221-4055 




r 19BSUM. INC lt-*S 




Now Offering: "FLEX'" (2 Versions) 
AND 'STAR-DOS PL.US+ '" 




For Omarlng C*J! 

(615)842-4600 



FROM - DATA-COMP, C.P.I. 



A Family of 100% 68XX Support Facilities 

The Folks who FIRST Put FLEX" 1 on 

The CoCo 




.DOS PLUS 4 

• Functions Same as FLEX 

• Reads - writes FLEX Disks 

• Run FLEX Programs 

• Just type: Run "STAR-DOS" 

• Over 300 utilities & programs 
to choose From. 





TSC Editor 




K*«K0 00 




NOW $35.00 










PLUS 

ALL VERSIONS OF FLEX & STAR DOS' INCLUDE 

+ Read-Wiite-Dir RS Disk + External Terminal Program 

+ Run RS Basic from Both + Test Disk Program 

+ More Free Utlities + Disk Examine & Repair Program 

+ Memoiy Examine Program 
+ Many Many More!!! 



TSC Assembler 

Hr, 150 00 

NOW SSS.OO 



CoCo Disk On*? SyslBins 



2 TNINL1HE D0URLE SIDED DOUILE DENSITY DISK DRIVES 
SYSTKH WITH POWER SUPPLY, CABINET, DISK DRIVE CABLE, I4H 
NEW DISK CONTROLLER JPD-CP WITH J-OOS, US-BOS OPEMT1HC 
SYSTKHS. S*«4.»S 

Sp.clfy Uli.t CONTROLLER You Wine Jin, or IAD 10 STUCK 



TH1HLINE DOUBLE S1DCD 
DOUILE DENSITY *0 TRACKS 



S12».»i 



Verbatim Diskettes 



Slngt. Sid.d Doublo Donaitjr 
Ooubli Sldad Double Danelty 



2*. 00 
24.00 



JtM JPD-CP WITH J-OOS 
WITH J-OOS, RS-OOS 
RADIO SHACK 1.1 

RADIO SHACK Dllk CONTROLLER 1.1 



Disk Drive Cables 



Obit for Ont Drlva 
Obi* for Two Drlvoo 



S1».U 
J159.*S 
»l3».»i 

SUA. 93 



S 19. M 
S 2*.»J 



UK UPGRADE 

FOE C.U.8.F. AND COCO tl 
KADIO SHACK (ASIC 1.2 
RADIO SHACK DISK BASIC 1.1 

DISK DKlVK CAR1NET FOR A 
SINGLE DRIVE 

DISK DRIVE CAI1HIT FOR TWO 
THINL1NK DRIVES 



PllPTUl 

EPSON LI -80 
EPSON MI- 70 
EPSOM MX- I 00 



81*8 2K SERIAL ROARD 
81** J2K EXPAND TO I2SK 
EPSON HX-RX-M RIRRONS 
EPSOK U-80 RIRRONS 
TRACTOR UNITS POR LI -SO 
CASUS * OTHKK 1NTKRPACKS 
CALL fOR PRICING 



J 29.95 

* 24.fi 
J 2*.9S 



i *«.»5 
S »9.95 



♦J89.95 

$m.9* 



3 n.ti 

Sltt.9* 

« j.n 

I J9.9J 



DATA-COMP 

5900 Cassandra Smith Rd 
Hixson. TN 37343 



SHIPPING 

USA ADD 2* 

FORCI6N ADO SR 

HIN. »2.50 



(615)842-4600 

For Odaring 

Telex 5106006630 




S-50 bus/68XX 

Board and/or Computer 

Term lnal«-CRT«-Pr inters 

Disk Drivefctc. 



REPAIRS 



ooo oo 

CO ooo 



pO o oo 
OO-QOO 



MM AVAILABLE TO MX. SSO/68XX USERS 
The Oeta-Comp Division ot CPI Is proud to announce the availability 
of their service department facilities to 'ALL' S50 Bus and 66XX 
users. Including all brands, SMTPC - GIMIX - SSB - HELIX and 
others, including the single board computers. * Please note that 
kit-built components are a special case, and will be handled on an 
Individual basis, It accepted. 

1. If you require service, the first thing you need to do Is call 
the number below end describe your problem and confirm) a Oeta-Onmp 
service 4 shipping nuafcer! This Is very important, Data-Coop will 
not accept or repair [teas not d I splaying this number) Also we 
cannot advise or help you troubleshoot on the telephone, we can 
give you a shipping number, but NO advlcel Sorry! 

2. All service shipments must include both a minimum 140.00 
estimate/repair charge and pre-paid return shipping charges 
(Should be same amount you pay to ship to Data-Camp! . 

i. If you desire a telephone estimate after your repair Item Is 
received. Include an additional 15.00 to cover long distance 
charges. Otherwise an estimate will be mailed to you. If you 
requested an estimate. Estimates must be requested . Hailed 
estimates slow down the process considerably. However, If repairs 
are not desired, after the estimate Is given, the $40.00 shall 
constitute the estimate charge, and the Item(s) will be returned 
unrepaired providing sufficient return shl pplng charges were 
Included with Item to be serviced. Please note that estimates are 
given In dollar amounts only. 

4. Oata-Comp service Is the oldest and most experienced general 
S50/68XX service department In the world. Me have over 
1100,000.00 in parts In stock. He have the most complete set of 
service documents for the various S50/68XX systems of anyone - 
TET, ME 00 HOT HAVE EVERVTHIHa But we sure have more than anyone 
else. He repair about 90) of all Items we receive. Call for 
additional information or shipping instructions. 




ooooo 
to oat> 



V 



Not This 



"* £^ 




DATA-COMP 

5900 Cassandra Smith Rd 
Hixson. TN 37343 



C3; 



(615)842-4607 

Telex 5106006630 



